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NOT FOR PLBLIC DISSEMINATION
May contain unclassified controlled
nueiear information subject to Section

EXECUTIVE SUMMARY 148 of the ALA, & amended (43 USC
2168) Approval by the Departmens of
Energy pret to release ' requited
The US Department of Energy (DOE) Rocky Flats Plant has been evaluated under
Phase | of the Comprehensive Environmental Assessment and Response Program (CEARP)
with respect to 1nactive waste disposal sites, accidentally contaminated sites, current waste
mansgement practices, existing and potential surface water and groundwater
contamination, and compliance with spplicable federal, state, and local environmental
regulations A major thrust of CEARP s to determine whether waste disposal practices
followed in the past, prior to recognition of potential enviroomental hazards and/or the
passage of environmental legislation, have resulted 1n environmental problems that requare
remed:al action today. This Phase I CEARP report provides documeatation for Phase I of
the DOE Comprehensive Eaviroamental Response, Compensation and Liability Act
(CERCLA) Order 5480 14 and the following US Eavironmental Protection Agency (EPA)
CERCLA preremedial activities (1) Federal Facility Site Discovery and Identificstion
Findings (FFSDIF) (notification of newly discovered sites, including notification of
negative findings), (2) Preliminary Assessment (PA), (3) Site Inspection (SI) [CEARP
Preliminary SI (PSI)}, and (4) Hazard Ranking System (HRS) evaluation

The Phase | CEARP report findings are based on a records search, open literature
survey, interviews with Rockwell Interastional employees, preliminary assessments, and
site inspections. Therefore, the report is unavoidably subject to some uncertainty,
Situations 12 which there 18 uncertainty regarding actual risk to public hesith and safety
and to the environment will be further studied through field studies and dats collection

during CEARP Phase 11 (confirmative phase).

Potential sites identified during CEARP Phase | are presented in Tables EX-I
through EX-4. As appropriste, the results for the poteatial sites sre summarized based on
a negative, positive, or uncertasin findiag for the following EPA CERCLA elements: (1)
FFSDIF and (2) PA, SI (CEARP PSI), and HRS evaluation [including the DOE Modified
HRS (MHRS)]. The HRS evaluation for the Rocky Flats Plant was coaducted in two
steps: (1) an oversil evaluation (two aggregate scores) of the risk of the plaat relative to
other National Priorities List (NPL) sites; and (2) an evalustion of cleven individusl sites
withias plant boundaries to determine relative hazards. The two aggregated scores for the
overall evaluation were based on two separate surface water drainages with different
public receptors The scores are summarized in Table EX-S Both aggregated drainages

Recky Fiats Plant CEARP Phase 1 DRAFPT April 1906 Bxecutive Summary, Pege EX-1
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and three of the individual sites received scores exceeding the 28 5 threshold value for
1oclusion on the NPL

Ia addition, some of the sites do or possibly could exceed DOE remedial action
criteria/guidelines and/or potentially could pose regulatory concerns and are
recommended for future action Thirty-one sites have been recommended for further
evaluation under the continued CEARP Phase | Installation Assessment, fourteen sites
have been recommended (for CEARP Phase II Coalirmation, one site is currently into
CEARP Phase IV Remedial Action, and twenty-one sites sre curreatly into CEARP Phase
YV Compliance and Verification Rockwell International has or is currently conducting
site characterization activities and remedial action st several sites.

Compliance with appropriste enviroomental statutes st the Rocky Flats Plast has
been evaluated The areas 1dentified 10 Phase I (or further evaluation are (1) the
underlying aquifer, to further charactersze the extent snd movement of the volatile
organic compounds (VOCs) plume, (2) 1nactive disposal sites (or insctive portions of active
disposal sites) and contaminated sites to determine the potential availability of hazardous
substances (o be released to the enviroomeat, (3) the mansgement jurisdiction of
radioactive/hszardous chemical mixed waste between DOE, EPA, sad the State of
Colorado; (4) the feasibility of segregating RCRA-regulated waste from byproduct
material and/or from candidate mixed waste, (5) a method of disposal for noncombustible,
radioactive, PCB-contaminated materials; (6) emissions of VOCs to the atmosphere; (7)
sites that might be historic located within the plaat boundaries; (8) seeps and springs sreas
for potential wetland 1mpacts, and (9) hydrological monstoring programs, to ensure their
capability to detect hazardous substances 1n ground and/or surface water

Rocky Plats Plant CEARP Phase 1| DRAFT April 1088 Exseutive Summary, Page EX.2
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Site

Aggregated

%“alnut Creek
Woman Creek

Individual Sites

Solar Evaporation
Ponds

VOC in
Groundwater

Present Landfill

903 Drum Storage
Ares

Radiosctive Site
800 Area

Trenches T-1 to
T-11

Reactive Metal
Destruction Site

Original Landfil}

Cooling Tower
Blowdowa Poads

Oil Sludge Disposal

Lithium Metal
Destruction Site

Table EX S Hazard Ranking Summary

Total
Migration
Mode
Chem Rad
53 9
40 6
46 7
40 Na?
34 5
26 |
20 0
17 6
16 NA
15 S
12 NE®
b4 NA
8 NA

% Not applicable

b Not evaluated

Recky Fiste Plaat CEARP Phase 1 DRAFT April 15808

CTEOTETSTRATID YT s

Direct Fire/
Contact Explosion
Score Score

Chem Rad Chem Rad
17 0 0 0
0 0 0 0
17 0 0 0
0 NA 0 NA
0 0 0 0
0 0 0 0
0 0 0 0
4] 0 0 0
0 NA 0 NA
0 0 0 0
0 NE 0 NE
0 NA 0 NA
0 NA 0 NA
Exesutive Summery, Page EX.14
D044578
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FOR PUBLIC DISSEMINATION

! INTRODUCTION

prior 1o relenss s requi

LA, _Background e

US Department of Energy (DOE) facilities operate under a policy of full com-
pliance with applicable enviroamental regulations while conducting thewr missions The
DOE Albuquerque Operations Office (AL) initiated the Comprehensive Environmental
Assessment and Response Program (CEARP) in mi1d-1984 to help (ulfill thet commitment
at jostallations within the AL complex CEARP will also assist DOE in setting envi-
ronmental priorities snd will help provide justification for funding to carry out en-
hancements of existing programs or remedial! actionas where required Implementation of
CEARP will be realized by combined forces of AL, individual DOE area offices, DOE
prime contractors, Los Alamos National Laboratory, and other assistance as found to be

secessary
LB_Authority
Authority to implement CEARP 1s primarily derived from the following DOE aad
AL orders:

® Comprehensive Environmental Response, Compensation, and Liabdility
Act Program (DOE 5480 14)

®* Hazardous, Toxic, and Radioactive Mixed Waste Management (DOE
5480 2 and AL 54802)

® Prevention, Control, and Abatement of Eaviroameantal Pollutioa (Ch. XII
of DOE 5480.1 aad AL 54801)

® Environmental Protection, Safety, and Health Protection Information
Reporting Requirements (DOE 5484 1 and AL 5484.1)

® Implemeantation of the National Eaviroamental Policy Act (DOE 5440 1C
and AL 5440 1B)

Federal and state regulstions with particular importance to Rockwell International
(RI) operations at Rocky Flats Plant are discussed :n Sec. IV,

Rocky Flats Plant CEARP Draft Phase §  April 1988 Section {, Page 1-1
D044579
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LC. Purpose and Scope

CEARP 1s 2 phased program to identify, assess, and correct existing or potential
environmental problems The review covers major eavironmental regulations such as the
Comprehensive Eavironmental Response, Compensation, and Liability Act (CERCLA), the
Resource Conservation and Recovery Act (RCRA), Nauona! Environmental Policy Act
(NEPA), Clean Air Act (CAA), Clean Water Act (CWA), Safe Drinking Water Act (SDWA),
Toxic Substances Control Act (TSCA), and the Federa! Insecticide, Fungicide, and
Rodenticide Act (FIFRA), with emphasis on CERCLA and RCRA  Past, current, and
future practices to handie and dispose of hazardous substances, defined under CERCLA,
are evaluated Ia addition, environmental pollution coatrol requirements and
environmental monitoring programs [or hazardous substances sre evaluated for both
adequare understanding of pathways and regulatory compliance

LD, Mgsthodology

CEARP is being implemented 1n five phases, which exactly parallel DOE Order
5480 14  Additionally, the US. Environmental Protection Agency (EPA) has prepared
guidance for federsl facilities to carry out theiwr responsibilities uader CERCLA The
EPA has outlined its plans and intenticas 10 a series of program clements that are or-
ganized in s somewhat different fashion but coastitute the same basic approach as
CEARP (Federal Facalities Program Manual for Implementing CERCLA Responsibilities
of Federal Agencies, final draft) The five CEARP phases are linked 33 indicated in Fig
1t CEARP includes a2 review of major federal environmental regulations The review
serves two primary purposes (1) determ:ines compliance with eavironmental regulations
and (2) evaluates the interaction of CERCLA with other environmental regulations, lor
example, releases permitted under the CWA or CAA, and relesses exceeding reportabdle
quaatities under CERCLA, or RCRA-related remedizl activities snd CERCLA-related
remedial activities. The purposes of individual CEARP phases are as follows.

LD, Phase I - Assessment of the [astaliation. Phase [ objectives are to de-

termine preseat compliance with cavironmeatal laws and to ascertain the magnitude of
potential environments] concerns. Where 1asufficient data exist to accomplish this, the
additional information necessary to compiete the evaluation will be identified. The
CEARP Phsase [ report will provide documentation for Phase [ of the DOE CERCLA

Rocky Flate Plant CEARP Draft Phase L April 1986 Section I, Page 1.2

D044550
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Order and for the following EPA CERCLA preremedial activities (1) Federal Facilin
Site Discovery and Identification Findings (FFSDIF)--notification of newlv discovered
sites, including notification of negative findings, (2) Preliminarv Assessment (PA) 13) Site
Inspection (SI), and (4) Hazard Ranking System (HRS) evaluation (see [ E 8. the Hazard
Ranking System) Sites at Rocky Flats Plant are recommended for no further action when
CEARP (indings indicate (1) negative {indings for the CERCLA FFSDIF process (e,
potential sites that are found not 1o exist or spills that were removed i1n the past through
remedial action), or (2) sites initially requiring notification for the FFSDIF process that
are later found to pose no threat ol release under CEARP for the EPA CERCLA PA
process (e g, potential sites where the hazardous substance initially ideatified, because of
its stabality, no longer persists 10 the enviroament) Consequently, sites at Rocky Flats
Plant that no longer pose a threat of release are not included in the EPA HRS and DOE
Modif1ied HRS (MHRS) This procedure 1s conustent with gusdance provided to federal
facilities by EPA (Federal Facility Program Manual f{or Implementing CERCLA
Responsibilities of Federal Agencies, final draft) (See Fig 12)

Sites requiring HRS evalustion are scored as follows: (1) nonradioactive sites are
scored with the EPA HRS and (2) radioactive sites are scored with the EPA HRS 10d the
DOE MHRS. Sites meeting EPA criteria to be listed on the National Priorities List (NPL)
are recommended for future sction under DOE CERCLA Phase II to quantify the
potential migration problem. DOE CERCLA Phase Il activities are conmsistent with EPA
CERCLA Sites that do not meet EPA criteris to be listed on the NPL but exceed other
applicable DOE remedial action criteria/guidelines (e g, guidelines for the DOE Surplus
Facilities Management Program) and/or sites posing potential regulstory compliance
concerns (eg, RCRA-related remedial activities) are recommended for future action
under CEARP. No further action s recommended for those sites not meeting these

criter:a

LD.2. Phase II - Confirmation Phase II objectives are to (1) obtaiz sdd;-

tional information identified as necessary during Phase 1, (2) complete an environmental
evalustion to confirm the presence or absence of potentisl eavironmental probiems identi-
Cied in Phase I, and (3) plan and carry out measuremenat and sampliag programs as re-
quired 1o understand potentisl sources of coantaminants sad potential enviroameatal

psthways.

Section I, Page I-¢

DG44582
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Figure 12. Initisl Phases of Federsl Ageacy-Lesd Superfuad Response Activities
aad Events.

Rocky Plats Plant CEARP Draft Phase 1 April 1908
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Confirmed problems will be assessed for health or eavironmental risk as a basis for
setting priorities for remedial or other follow-up actions CEARP Phase Il will provide
documentation for Phase Il of the DOE CERCLA Order (Phase [IA Monitoring Plan and
IIB Site Characterization) and for two EPA CERCLA remedial planning program elements
(Remedial [nvestigation Sampling Plan and Remedial [nvestigation)

LRJ. Phase Il - Technologucal Assessment Phase §II objectives are to de-

velop plans for remedial actions or enhancements of existing programs by proposing and
assessing slternative technologies and approaches to eliminate or control eavironmental
problems identified as needing correction in CEARP Phase IIl. The evaluation will in-
clude assessing the effectiveness of technology; impacts on health, safety, and the envi-
ronmeat, and cost-benefit analysis where appropriste. This process will include identify-
ing or developing appropriate criteria and performing any evalustion of envirooments!
impact required by the NEPA. CEARP Phase [Il reports will provide documentationa for
Phase 111 of the DOE CERCL-: Order and for two remedial planning program elements of
EPA CERCLA (Feasibility Study and Remedial Action Selection).

LD4.__Phase IV - Remedial Action. Phase IV objectives are to implement

the recommended site-specific remedial measures 1dentified in Phase [II, which could ia-
clude engineering design aad construction to remedy or coatrol environmental problems
CEARP Phase 1V will encompass requirements of the DOE CERCLA Order (Phase 1V)
and the remedial implementation program elements of EPA CERCLA (Design snd Action)

LD.S._ Phase V - Compliance and Venification. Phase V objectives are to (1)

verify and document the adequacy of remedisl sctions carried out in Phase 1V, and (2)
ideatify and plan for sny continuing monitoring requirements needed to demonstrate con-
trol of migration or adequstely recognize future prodblems. CEARP Phase V will encom-
pass requirements of the DOE CERCLA Order Phase V and EPA CERCLA [inal site

inspection/closeout and monitoring.

Section [, Page 1.4

D0445¢E4
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LE. _Phase [ Imolementation

CEARP Phase I was carried out at Rocky Flats Plant as a number of tasks. These
tasks were performed by personnel of the Los Alamos National Laboratory Environmental
Surveillance Group and Rockwell Internstional (Rocky Flats Plant operatiag contractor)

LE.L_Records Search and Literature Survey During the Rocky Flats Plant

records search snd open lLiterature survey, existinag documents in the following categories

were reviewed and evaluated by Los Alamos personnel

- environmentsl documents - standard operating procedures

- development or managemeant plaas - apprassals, audits, inspections

- environmental moaitoring reports - contingency/emergency plaas

- {ederal/state/local permits - special/topscal studies or reports

- operationsl records/documents - history and missioa documents

- safety analysis documents - accident/incident 1avestigation reports

Informstion acquired during the records search and literature survey that is di.
rectly related to CEARP is included and refercnced as appropriate in this CEARP Phase |
report. A listing of documents surveyed during the review process 13 provided in
Appendix C This listing is representative of documents reviewed Ia addition, the
appropriate CEARP-relsted Rocky Flats Plast interasl files were reviewed. Appropriste
AL CEARP-related files for Rocky Flats Plant were also reviewed

LE.2. _Emplovee Interviews Rockwell International employees (former and

current) identified a3 possibly having knowledge relevant 10 CEARP were screecaed to de-
term:ne who would be iaterviewed. More thaa 30 Rockwell Internationsl employees fa-
maliar with or having responsibility for former and current mansgement practices for
hazardous substances, facility operations (e g., processes that genersted solid and Lquid
hazardous substapces), or who might know about past leaks or spills of hazardous sub-
stances were identified during the screening process. These individuals were interviewed
during the officisl review process to identsfy uadocumented incidents or management
practices that could have resulted in environmeatal concerns. Information from the ia-
terview process covers the complete history of Rockwell International at the Rocky Flats
Plant. Those interviewed included | employes, 1951-1952; 2 employees, 1952-1955; 13 em-
ployees, 1955-1960; 21 employees, 1960-1970; 24 employees 1970-1980, 23 employees 1980-

Rocky Flats Plant  CEARP Draft Phase 1 April 1008 Soction [, Poge I-7
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1984  Current and past professionals in Operational Safety st Rocky Flats Plant
(Technical Services, Industrial Hygiene, Health Physics, and Environment) were inter-
viewed as well as those in Production, Product and Process Development, Engineering,
Facilities Engineering, and Technology Application and Development A three-person
team from Los Alamos National Laboratory conducted the interviews during the week of
Sept 17, 1984, The interview notes were compiled and returned to the person interviewed
to verify for accuracy The 1nformation from the interview process is included (as ap-
propriate) in this CEARP Phase [ report  However, names, positions, and period of posi-
tion performance have been omitted to preserve snonymity snd easure compliance with
employee protection requirements of CERCLA (Section 110 of CERCLA)

Information collected represents individual recollections of events sad conditions
over an extended period of time, some of it as far back as three decades. This informa-
tion was accepted at face value as an indicator of potential environmental concerns but
cannot be taken as documented proof of environmental perturbstions. However, any
event or condition mentioned that had and/or has significant potential to release
hazardous substances into the eaviroament provided the basis for & recommendation that
at least some confirmatory data be collected uader CEARP Phase IL. This spproach
ensures that suspect sites are characterized and that potential sources for release of
hazardous substances are not overlooked. The intent 13 to have definitive documeantation
by the end of CEARP Phase I conflirming the presence or abseace of any environmental

concerns

LE.3. Evaluation of Waste Management Present and past msnagement prac-

tices for hazardous substances were reviewed and evaluated. Information for this process
was gathered during the CEARP records search and literature survey, employee inter-
views, and investigation of current operations at the Rocky Flats Plaat.

LE.4. _Identification of Contaminated Arsas Sites that have beea contami.

nsted or are suspected of being contaminated as a result of curreat or former practices,
including leaks and spills, were identified. Information for this process was gathered dur-
ing the CEARP records search snd litersture survey, employes interviews, and investiga-

tion of curreat operations at the Rocky Flats Plaat.

LE.S._Evaluation of Comoliance with Environmental Reguiations. Aa eval-

uation of compliance with applicable eavironmental standards and regulstions, including

Racky Flats Plant  CEARP Draft Phase 1 April 1988 Section I, Page 1-8
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DOE orders and internal guidehines, was conducted Special emphasis was placed on those
regulations that interact with CERCLA (eg, permitted releases under the CWA or CAA
and exceeding reportable quantities under CERCLA)

LES. Preliminary Physical Survey A preliminary physical survey of por-

tions of Rocky Flats Plant was conducted to validate obssrvauons from the CEARP doc-
ument search and interviews and to :dentsfy any other signs of eavironmental stress or
facility features that might indicate a poteatial for contamination

LE._ Pathwav Evaluation A preliminary evalustion of potential migration

pathways for hazardous substances was made

LEL_ _The Hazard Raniung Svstem (HRS) The HRS is used by EPA to

establish & National Priorities List of facilities for initial atteation under CERCLA.
Effective Feb 18, 1986, federal nites meeting criteria to be listed on the NPL can be listed

there.

The EPA HRS, however, does not discriminate among different radioisotopes
relative to their potential risk at potential CERCLA sites. Therefore, DOE developed the
MHRS, which 13 & conceptually minor modification/addition to the HRS. The MHRS
permits a better assessment of existing radiological risks. Therefore, potentially
radioactive sites are scored with DOE's MHRS and EPA's HRS, nonradioactive sites

requiring evaluation are scored with EPA's HRS
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NOT FOR PLOLIC DISSEMINATION
Mey contain unclassified controiled
nuclear information subject 10 Section
148 of the AEA s amended (43 USC
i DESCRIPTION OF THE ROCKY FLATS PLANT 3168) Appreval by the Department of
Energy priof to relesse 19 required

Rocky Flats Plant is a goverament-owned, contractor-operated (GOCO) facilnty
Dow Chemical Company was the prime operating contractor for the Atomic Energy
Commission (AEC), which was succeeded by the Energy Research and Development
Administration (ERDA) and then by the Department of Energy (DOE) The North
American Space Operations, Rockwell International, succeeded Dow Chemical Company as
the prime contractor for DOE on July 1, 1975

In addition to the plant, three satellite facilities are maintained by Rockwell
International as part of the plant's operations Two are leased facilities nearby (the Lake
Arbor facility and the Broomfield facility) and one s located 1z Oxnard, Ca (Precision
Forge) Lake Arbor houses engincering operations, 3 machine shop, purchasing depart-
ments, and of{ice areas Broomfield houses a pipe fabrication and cleaning operation, &
warehouse operation, snd office areas Precision Forge, recently scquired by DOE and
turned over to Rockwell Interastional {or operation, houses s high velocity forging op-
eration that makes stainless steel compoaents for the plant and for other contractors in

the DOE nuclear weapons complex.
ILA.__Location and Physical Charastenstcs
Rocky Flats Plant 1s located 1a northern Jeflerson County, Co. spproximately 16
air miles northwest of Denver The plant covers almost 1} mi (spproximately 6,550

acres), and occupies sections | through 4 and 9 through 1S, of RTOW,T2S, Jefferson
County. The plant is centered at 105° [1° 30" west longitude and 39© $3' 30" north fats.

tude.

To the north 1s Colorado State Highway 128; to the esst is Jefferson County
Highway 17, also known as Indisna Street, to the south is Colorado State Highway 72, and
1o the west 13 Colorado State Highway 93. Access 1s from either an east access road exit-
ing from Jefferson County Highway 17 or a west access road exiting from Highway 93
Withina 9 to 12 mi are the communities of Broomlield, Arvada, Golden, snd Boulder
Figure [1 1 shows the genersl location of the plaat.

The US Government approved coastruction of the plant in 1951 as an addition o0
the nation's nuclear weapons production complex Limited operations began in 1952

Seetion 11, Page (1.1
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Figure IL.1. General Location of the Rocky Flats Plant.
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w1thin 2 site area of 2,520 acres  All buildings were constructed within s controlied area
of less than 400 acres, and 1nvolved 700,000 f12 of building floor space 1n 20 structyres
Over the years, additional structures were built and today there are more than 100 build-
ings with a combined (loor space of more than 21 million ft?

The plant was enlarged 1o 1ts present size of approximately 6,550 acres by adding a
buffer zone in 1974-1975 (Fig 112} The bulfer tone was used by its former owners (or
grazing cattle and horses It is enclosed within s cattle fence and is posted with signs in-
dicating restricted access Within this bulfer zone are firebreaks, holding ponds on three
water courses, environmental monitoring stations, a sanitary land(ill, power lines, gravel
pits, target ranges, access roads, and 8 wind energy test facility The wind energy test fa-
cility is not part of the defense program operations at the plant, and it 13 not evaluated as
part of this study

Most of the operations at Rocky Flats Plant are performed within the security.
fenced area shown in the center of Fig 112 Figure [I3 1s an enlargement of this area,
showing the eight major subdivisions based on building numbers used in this report.

[LB,_Mussiop

Rocky Flats Plant's primary mission 18 to produce plutonium and other metal
components for nuclear wespons. Key production activities involve fabrication of pluto-
nium, uranium, and oponradioactive metals (principally beryllium and stainless steel)
Parts made at the plant are shipped elsewhere for assembly When & nuclear wespon i3
determined to be obsolete, components fabricated at the plant are returned to it for spe-
cial processing to recover plutomium and americium. The plant has specialized facilities
and equipment (or handling these materials, as well a3 persoinel with extensive kaowl-
edge 10 the chemistry and fabrication of plutonium, beryllium, and other materials that

require special handhing.

ILC. Demographics

Approximately 50% of the ares withia 10 mi of the plaat is ia Jefferson County,
the remainder is divided between Boulder County (40%) snd Adams County (10%)
According to the 1973 Colorado Land Use Map, 75% of this land was unused or was used

for agriculture. Since that time, portions of this land have been converted to housing,
a20d today, several new housing subdivisions are being started within a few mules of the

Rocky Plats Plaat CEARP Phase | DRAFT April 1988 Section 11, Page 113
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Figurc 11 2. Rocky Flats Plast Site
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tuffer zone (One 15 located south of the Jefferson County Airport. and several are lo-
cated sdutheast of the plant)

A demographic study, based on 1980 census data (AEMR 1985). shows that the
1980 population living within 50 mi of the plant was approximately 18 million people,
with 3 projected increase to 35 million by the year 2000 Within S mi of the plant were
about 9,500 people, with projected increases to about 20,000 people by the year 2000 The
most populous sector was to the southesast, toward the center of Denver This sector
(between 10 and 50 m: of the plant) had s 1980 population of about 555,000 people with
projected increases to 1,500,000 by the year 2000

ILD. _Important Site Characteristcs

Rocky Flats Plant 1s located near large urbanized areas making accidental releases
of hazardous substances, past and current, 8 seasitave issue to the immediate population
Past releases of radioisotopes at Rocky Flats Plant have been made public by Rockwell
International and there has been routine snnual reporting of environmental information
Public reaction to these announcements has become increasingly adverse with the contin-
ued growth of the urbanized areas and the antinuclear movement The plutonium releases
have resulted 1o extensive monitoring and cleanup efforts, but also 1n hitigation sgsinst

the plant for negative 1mpacts offsite.

The local hydrology 18 controlled by a thin gravelly alluvium that 1s very perme.
able Surface and groundwater flow s from west to east, originatung in the Front Range
Groundwater i3 known to surface at seceps and springs within the natural streams travers-
1ing the s1te and flowing to Great Western Reservoir or to Standley Lake. Both of these
bodies of water serve as drinking water supphies for nearby populstion centers. Recently
detected volatile organic compounds (VOCs) in the shallow aquifer at Rocky Flats Plant
have caused additional sdverse public reaction to its operations This topic is discussed in
Section IY and Section V

Raocky Fists Plant CEARP Phase | DRAFT April 1008 Section [1, Page -6
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NOT FOR PUBLIC DISSEMINATION
May contain unc'aseified consrolied
nucloar informacion subject te Sect.on
160 of the ALA 8 amended (43 USC

It ENVIRONMENTAL SUMMARY 2168) Approval by t* Department of
Energy pnor to release i required

The area surrounding the Rocky Flats Plant 1s primanly agricultural or currently
undeveloped Its eavirons are influenced by the Front Range of the Rocky Mountains
immediately to the west and by the location of the plant at 6,000 ft above sea level The
surficial geology 1s best described by the name ‘rocky (lats’ The plant 1s located on the
castern edge of a geological bench, about § m1 wide 1n an east-west direction, {lanking the
foothills of the Front Range The stony soil was formed by alluvial outwash from the
mountains This deposit consists largely of gravel and cobbles intermixed with sand and
clay Low precipitation, drying winds, and a permeable gravel substrate contribute to the
arid eavironment, which 18 reflected by short-grass prairie vegetation found growing on

this geological bench

LULA, Meteorology

The area surrounding Rocky Flats Plant has a semisrid chimate characteristic of
much of the central Rocky Mountain region Temperstures are moderate, extremely warm
or cold weather is usually of short duration Oan the average, daily summer temperatures
range from 5S°F to 85°F and winter temperstures range from 20°F to 45°F Low average
relative humidity (46%), due to the blocking effect of the Rocky Mountaias, produces a

very comfortable climate

Forty percent of the 15-in annual precipitation falls during the spring season,
much of it as wet snow Thunderstorms (Juane to August) account for an additional 30%
of the annual precipitation. Autumn and winter are drier seasons, accounting for 19 and
11% of the annual precipitation, respectively Soowflall averages 85 1a/yr, falling from
October through May

Because of its location, 4 mi ea{t of the foothills of the Coatinental Divide, the
area experieaces Chinook winds with gusts occasionslly exceeding 100 mi/h  The
recurrence period for high winds and winds sssociated with tornadoes has beea analyzed;
the 100-yr return-period wind speed 1s 103 mi/h snd the one million yesr return-period
wind speed is 168 mi/h (Coates 1984)

Special attention has been focused oa dispersion meteorology surrounding Rocky
Flats Plant due to the remote possibility that significant atmospheric releases might affect

Rocky Fiats Plant CEARP Phase 1 DRAFT April 1906 See 01, Page MMI-1
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the Denver metropolitan area  Studies of airflow and dispersion characteristics are

available (Crow 1974, Hodgin 1984)

The studies by Crow 1ndicate that drainage flows (winds coming down off the
mountains to the west) turn and move toward the north and northeast along the South
Platte River Valley to the west and north of Brighton, Co These drainage flows are of
particular interest because they occur under stable atmospheric dispersion conditions
(generally at night) when atmospheric mixing 18 limited Thus a release to the atmosphere
noder "worst case” dispersion conditions would not be expected to move directly over

Denver

LILB. Geology

Rocky Flats Plant is located on a3 broad, eastward sloping plain of overlapping
alluvial fans developed along the Front Range of the Rocky Mountains These fans
extend about 5 m1 in an east-west direction originating on the west in the abruptly rising
Front Range and terminating on the ecast at a break 1o slope to low rolling hills The
Continental Divide is about 26 mi west of the plant

At Rocky Flats Plant, more than 12,000 ft of sedimeatary rock formations overlie
the Precambrian crystalline basement rock The (ollowing brief geological description is
presented for the upper 1,200 ft of these formations A detailed description of the
geology, structure, and stratigraphy are found in the following references Dames and
Moore 1981, Loveriog 1932, Malde 1955, Robson 1981, Scott 1963, 1965, and 1972, Spencer
1961, DOE 1981, and Yan Horn 1972 A msp showing the surficial geology surrounding
the plant 1s shown in Fig III L.

The upper 1,200 ft of sedimentary rock formations in ascending order are the Fox
Hills Sandstone, the Laramie Formation, the Arapshoe Formation, the Rocky Flats
Alluvium, and colluvium on walls of the valleys or alluvium in stream chaanels within
the valleys The Fox Hills Sandstone is a marine deposit of sandy shale grading up into a
massive sandstone. The thickness usually ranges from 35 to 100 ft. Figure II1.2 illustrates
the geologic cross-section in the area surrounding the plant.

The Fox Hills Sandstone is overlsin by the Laramie Formation. The Laramie
Formation is a continental deposit divided into two units. a lower sandstone unit and an
upper shale unit The sandstone unst is about 90 ft thick overlaia by the shale unit,

Recky Flats Plaat CEARP Phase 1 DRAFT April 1986 Sec. 11, Page 111-3
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w hich 13 about 320 ft thick The lower sandstone unit and the Fox Hills Sandstone are
collectlvely referred to as the Laramie Fox Hills aquifer

The Laramie Formation 15 overlain by the Arapahoe Formstion, a3 continental
deposit of claystone with thin lenses of sandstone The thickness is about 270 ft at Rocky
Flats Plant The valleys north, east, and south of the plant are cut into and expose

portions of the Arapahoe Formation

The Arapahoe Formation 1S overlain by the Rocky Flats Alluvium, a series of
coalescing alluvial fans deposited as outwash from the Front Raoge The alluvium
consists of 8 chaotic deposit of gravels and boulders 1n & mixture of clay, silt, and sand
The alluvium was deposited on an erosional surface of the Arspahoe Formation, thus the
thickness varies, ranging up to S0 (t. A clay loam soil has developed ia the upper surface
of the alluvium In places the soil contains some calcium carbonate (caliche) layers The
Rocky Flats Alluvium contains a shallow body of groundwater, which can locally perch
on the Arapshoe Formation The closeness of this perched aquifer to the surface of the

ground allows 1t to strongly 1afluence the local hydrology.

Colluvium on the valley's slopes has formed from mass wasting of the Rocky Flarts
Alluvium and claystone of the Arapahoe Formation The colluvium is usually quite thia,
resting on the claystone and leaticular sands of the Arapahoe Formatioa Landslides in
the colluvium or creep of the colluvium occur on the valley's slopes because of the angle
of the contact with the Arapahoe Formation and lubrication along the contact by water
infiltrating the colluvium This phenomenon 1s important to Rocky Flats Plant because of
the poteatial for landshides 1o damage retention ponds and diversion ditches. Thin
sections of alluvium are formed by erosion and by deposition 1a the stream channels in

the valley

ULC, Hvdrology

The major part of this section on hydrology is taken from Blume 1972, Hurr 1976,
RFEIS 1980, Robson 1981, and AEMR 1983,

Rocky Flsts Plant's operational area is located on the esstern margia of a geologic
bench between two stream cut valleys: North Walnut Creek and Woman Creek. Baseflow
in the creeks is caused by a combination of precipitation and discharge of groundwater.
South Walnut Creek originates immediately east of the operationsal ares North and South

Rocky Flats Plaat CEARP Phase | DRAFT April 1908 Soc 111, Page II-5
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® alnut Crecks join prior to draining 1nto Great Western Reservoir, which provides water
for the community of Broom(field Woman Creck, southeast of the plant, drains into
Standley Lake, which provides water to Westminster, Thoraton, and Northglean Most
= ater entering these reservoirs 1s from ditches that divert runoff from Front Range
creeks  Church Ditch, McKay Ditch, Smart Ditch, South Boulder Division Canal, and
Kinnear Ditch and Reservosr Company Ditch traverse the plant, conveying water from
the Front Range to offsite lakes and reservoirs east of the plant Runoff {rom the plant's
operations] area 1s retained 1a onsite ponds and released after satisfying compliance with
the appropriate Colorado Department of Health Standards and EPA NPDES permit

conditions

HLC. 1, Surface Water Three intermittent streams drasa the plant: Rock

Creek drasns the northwest corner, Woman Creek drains the southera third, and North
and South Walput Creeks drain the remainder No naturally occurring ponds or lakes are
within plant boundaries Interceptor ditches have been constructed to collect and divert
all runoff from the plant’s operational areas

[ILC 1a,  Walnut Creck Walnut Creek (North and South Walaut

branches) is 3 small, intermattent stream North Walaut Creek flows to the north of the
plant and has a drainage area of about |2 :mz within the boundaries of the plant South
Walnut Creek originates within the plant and has a drainage arca of about 046 mi? (Fig
II1 3) North Walaut Creek and South Walnut Creek join together onsite about 0.5 m: west
of Indiana Avenue (eastern plant boundary) From that point, Walnut Creek flows
southeast into Great Western Reservoir However, most of the water in Great Westera
Reservoir comes (rom Church Ditch, which coaveys water from Clear Creek

The plant has maintained as close to zero discharge as possible to Walnut Creek
simnce 1979. To accomplish this, several steps have been taken

(1) Local runoff and groundwater seepage that naturaily collect 1a retention ponds
A-1 and A-2 are disposed of through evaporstion (These reteation ponds sre discussed 1n
Sec. IIIC.1.d) High pressure spray over the poad's surface facilitates the evaporation

process.

(2) Liquid effluent from retention poad B-3 1s evaporated at a spray irrigation plot
Jocated on the interdrainage ares south of reteation pond B-3 or is pumped to the onsite

Recky Flate Plant CEARP Phase 1 DRAFPT April 1988 Sec I, Page 1.6
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reverse osmosis facility where 1t 1s treated or 13 occasionally released through retention
ponds B-4 and B-5 into Walnut Creek, after testing to show compliance with NPDES
limitations (These retention ponds zre discussed in See J1IC1d) Treated water from
the reverse osmosis facility 18 then recycled 1a the plant’s cooling towers

(3) An interceptor system was installed between the solar evaporation ponds and
W'3lnut Creek to prevent mitrate solutions from entering Walaut Creek (The ponds are
discussed 10 Sec 111 Cle) Nitrate waters are pumped back 1ato the solar ponds and are
subsequently spray irrigated 1n the west buffer zone of the plant

HLC.Lb, Woman Creck Woman Creck 1s 8 small :atermittent stream

that drains the southern portion of the plant Streamflow 1s {rom snowmelt, runoff,
precipitation, and from groundwater springs sad seeps. The drainage srea of Woman
Creek west of Indiana Avenue 1s 21 nuz. the majority of which is located withia the
boundarnies of the plant. Woman Creek, east of Indiana Avesue, flows southesst iato
Scandley Lake,

IHLC. le. Rock Creek Rock Creek 13 an intermittent stream that

flows northeast through the extreme northwest corner of the plant. No surface drainage
from the operational areas of the plant enters the Rock Creek basin,

I11C1d Retention Ponds Retention ponds designated as the A, B,
and C series are located along Walnut and Woman Creek (Fig II13)

Four retention ponds, located on North Walnut Creek, are designated as A-], A-2,
A-3, and A-4 downgradient from west to east Ponds A-1 and A-2 are reserved for spill
coatrol, Stream flow from North Walnut Creek 1s diverted past them via a diversion pipe
Pond A-3 receives runoff from the plant and from North Walaut Creek’s streamflow
Pond A-4 is designed to handle the 100-yr flood and is used for surface water control sad
additional storage capacity as a backup to poand A-3

Five retention ponds, located on South Walaut Creek, are designated as B-1, B-2, B-
3, B-4, and B-5, downgradient from west to esst. Ponds B-1 and B-2 are reserved for spill
control. Pond B-3 receives treated sanitary sewage effluent from the plant's sanitary
scwage treatment plant. Ponds B-4 and B-5 receive surface runoff asd occasionally
discharge from pond B-3 Pond B-5, designed to handle the 100-yesr flood, is used for
surface water control, and receives water from pond B-4

Recky Fists Plant CEARP Phase | DRAFT Apeil 1008 Sec I, Page {11-3
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Two retention ponds are located slong Woman Creek south and east of the plant
From west to east, they are designated ponds C-1 and C-2, respectively Pond C-1 ig
located on Woman Creek Pond C-2, offset from Woman Creek, receives surface runoff
water (rom an interceptor ditch parailel to the south side of the plant’s production areas
%ater 1o pond C-1 18 bypassed around poad C-2 1ato the Woman Creek channel Water in
pond C-2 1s discharged downstream 1nto Woman Creek 1n accordance with NPDES permat

Lhmitatioos

ILC.le 207 Solar Evaporation Ponds Three lined solar evaporation

ponds are on the north-central edge of the main operations sres. They are designated as
207A, 2078, and 207C Pond 207B is separated into three sectors north, central, and

south.

Ponds 207A and 207C presently contain low-level radicacuve liquid process wastes
(migh in nitrates) being held for evaporation and/or treastment Pood 207B North receives
leachate from a drain system installed on the north-facing hill slope below the solar
ponds At times, intercepted groundwater is transferred from 207B North to a spray
irrigation plot on land located in the western portion of the plant site Pond 207B Center
contains treated sanitary sewage water, which is disposed of by spray irrigation. Pond
207B South also contains product water from the sanitary sewage treatment plant to be
processed through the reverse osmosis plant and recycled for use in the steam plant or

cooling towers.

ULC. L Land(ill Retention Pond A retenuion pond 1s located on

tributary of North Walaut Creek downstream from the present landfill operation This
pood primar:ly collects surface runoff that may have contact with the landfill It also
collects leachate from beneath the landfilf. To avoid sccumulstion, water from this pond
is spray irrigated onsite onto land south of the landfill after water quality snalysis is

performed.

ULD. Groundwater

Small amounts of groundwater are :a the alluvium and celluvium in the valleys.
The major occurreace of groundwater is found in the Rocky Flats Alluvivm. Misor
amounts occur ia sandstone lenses 1n the Arapahoe Formation, sad in the Laramie-Fox

Hills Aquifer

Recky Plsts Plant CEARP Phase 1 DRAFT April 1086 Sec N1, Page II-9
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ULD.L. _Allyvium and Colluvium 10 Stream Chanpels Alluvium in the
stream channels 1n the valley 18 quite thin, on the order of 10 ft It 1s quite permeable,
thus recharge from streamflow is rapid lo areas where streamflow 1s iatermittent, the
volume of water in the alluvium will vary rapidly 1n response to recharge or lack of
recharge Only small amounts of water (usually seasonal) occur 1o the colluvium on the

valley slopes

LLD.2. Rockv Flats Alluvium The Rocky Flats Alluvium, which is quite

permeable, contains groundwater Recharge to the slluvium i3 from precipitation,
snowmelt, and water losses from ditches, strecams, and ponds that are cut within the
alluvium The water table fluctuates 1n response to the recharge Water levels are highest
1 the spring from snowmelt and generally decline during the rest of the year.

General water movement 1n the Rocky Flats Alluvium 13 from west to east (Fig.
[I114) Discharge {rom the alluvium occurs at minor seeps and springs in the colluvium
that covers the contact of the Rocky Flats Alluvium and Arapshoe Formation along the
edges of the valleys The velocity of water movement 1n the aquifer is estimated at 7 to
18 ft/d (Hurr 1976). Using an average velocity of 12 ft/d, it would take approximately |
year for water to move from west to east beneath the plant (length of about | mi) The
hydrologic conductivaty of the alluvium is estimated at about 35 ft/d Data recently
collected at Rocky Flats Plant indicate that the velocity of groundwater in the Rocky
Flats Alluvium could be lower (HS 1985).

The thickness of the Rocky Flats Alluvium varies because of the irregular surface
of the Arapahoe Formation (Fig 1I15) The ssturated thickness of the alluvium depends
om variable amounts of recharge The claystone in the Arapaboe Formation tends to
restract and perch water in the overlying alluvium. High sreas of the Arapahoe
Formation result in thin sections of the overlying alluvium This results in areas where
the alluvium 1s above the water table. Channels 1n the Arapahoe Formation will contain
thick sections of saturated aliuvium (Fig. III6).

The Rocky Flats Alluvium terminates west of the plant boundary and, therefore,
does not supply water to wells located downgradieat from the plant. However, discharge
of water from the alluvium into surface water and retention ponds does take place.

Racky Pists Plant CEARP Phase 1 DRAFT April 1008 Sec U1, Page M-10
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LLD2a,.  _Arapahoec Formation Permeable zones 1n the Arapahoe

Formation conotain small amounts of water recharged by water from the overlying Rocky
Flats Alluvium The permeable zones are lenticular sands in the claystone Movement of
water 1o the Arapahoe Formation 1s ecastward Compared with the Rocky Flats Alluvium,
the hydrologic conductivity of the Arapahoe 18 quite low, estimated at 03 to 04 fr/d
Assuming 3 hydrologic gradient of about 03 and an effective porosity of 010, the pore
velocity of water i1n the Arapahoce 1s about 01 ft/d (Hurr 1976) Data recently collected
at Rocky Flats Plant indicate that the velocity of groundwater within the Arapahoe

Formation could be lower (HS 1985)

HLD2)b, Laramue-Fox Hills Aguifer The lower unit of the Laramie

Formation and the Fox Hills Saadstones s collectively knowan a3 the Laramie-Fox Hills
Aquifer These beds are steeply dipping along the western boundary of the plant and
flatten quickly to the cast in the ares of the plant The aquifer is recharged from the
limited surface area of the outcrop along the Front Range

The water in the aquifer 1s moving down-dip from west (zone of recharge) to east.
The aquifer 1s under arteman conditions st the Wind Esergy Test Facility in the
northwest corner of the plant A well drilled into the Laramie-Fox Hills Aquifer has s
standing water level of about 97 ft (the top of the aquifer is below 900 ft.) The squifer
18 of low permeability with specific capacities ranging from 0] to 2 gpm/ft of drawdown

Operations at Rocky Flats Plant should result in hittle, if any, deteriorstion of

water quality sn this aquifer An approximately 800-ft sequence of claystone and thea

sandstone lenses of the Arapahoe Formation and shales of the upper part of the Laramie
Formation overhie the aquifer. The claystone and shale restrict 1nf1ltration and recharge

from the Rocky Flats Alluvium at the plant sloag the eastern margin of the bench.

LLE. Water Ouality

Water quality data are presented for retention ponds with reference to the NPDES
permit limitations, surface water and reservoirs, and groundwater. The dsta are available

1a the Rocky Fiats Plant's Annual Eavironments! Moaitoring Report (AEMR 1983),
moathly reports, and the Rockwell International Eavironmeantal Analysis and Control

Section’s {iles.

Soe I, Page NII-14
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IILE.l. Retention Ponds Discharges from the plant are monitored for
compliance with the appropriate EPA NPDES permit Limitations (EPA 1984) These

discharges are to of (site sources, North Walnut, South Walnut, or Woman Creek (Fig 111 3)
The NPDES permit requires reporting when discharge occurs at any of seven designated
outfalls, and requires analyses of the discharge. Applicadble permit limitations and

concentration guides before release are shown 18 Table 111 1 along with the location of the

seven designated outfalis

The previous NPDES permit (EPA 1981) became effective on May 20, 1981 and
expired on June 30, 1984 This permit was given an extension to Dec. 26, 1984 The
current permit became effective on Dec 26, 1984 and continues uatil Dec. 20, 1988.

From the imiuial date of the previous permit (May 20, 1981), monitoring the
discharge for NPDES !limitations resulted in no violations in 1981, 1982, or 1983 Oane
technical violation occurred in 1984, and onc 1o 1985 The 1984 techanical violation was
due to runoff from spray irrigation carrying gitrates into the McKay ditch and bypassing
the plant's retention ponds. The measured levels of nitrates were below discharge limits
through designated outfalls, however, the discharge did not go through a designated
outfall The 1985 technical violation resuited whea water was being transferred from
retention poad B-3 to retention pond B-5 Measurements indicated that residual chlorine
was slightly sbove discharge himits during traasfer; however, none of the water was
discharged from retention pond B-5 until the residual chlorine dropped to an acceptadle

level

During 1982, discharge was from poods A-3, A-4, B-5, and C-2 Monitoring the
discharge for NPDES Limitatioas indicated no violations of the NPDES permit. Water
from the reverse osmosis pilot plant and reverse osmosis operating plant had no discharge
o offsite sources. Concentrations of plutonium, ursnium, americium, and tritium in
discharges from retention ponds A-4, B-5, C-1, and C-2 were 2 5% or less of the applicable

Radioactivity Conceatration Guide (DOE 1981).

Water samples have been collected monthly saod composited quarterly from
retention ponds B-4 and C-1. Data for year 1983 are presented in Tabdle 111.2. Retention
pond C-1 has been isolated from plant operations for several years. Water from retention
poad C-1 flows into Woman Creck and eventually into Standley Lake.

Sec. 1, Page I1-18
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Table I11-1 NPDES Perouit Limitations and DOE Radiocactivity

Concentration Guides for Waterborne Effluecats

MPDES Permuit

EPA Designations

Discharge 001
Discharge 002
Discharge 003
Duscharge 004
D1scharge 005
D1scharge 006
Dascharge 007

Discharge Locations
Plant Designation

Pond B-3

Pond A-3

Reverse Osmosis Pilot Plant
Reverse Osmosis Plant
Pond A-4

Pond B-$

Pond C-2

Discharge Limstationm

Drainage

Wainut Creek
Walnut Creek
Six Locations®
Pond B-3°**
Walnut Creek
Wainut Creek
Woman Creek

Parameter Moanthly Average Daily Max Reference

pH 60-90 SU 60-90 SU NPDES Permit
Nitrate as N 10 mg/1 20 mg/1 NPDES Permat
Total Phosphorus 8 mg/! NA NPDES Permit
BOD, 5-day 10 mg/I 25 mg/\ NPDES Permit
Saspended Solids 30 mg/!1 45 mg/l NPDES Permit
Total Chromium 005 mg/1 01 mg/1 NPDES Permit
Residusal Chlorine NA 05 mg/l NPDES Permit
Oil and Grease NA Yisual NPDES Permit
Fecal Coliform Count 400 organisms/100 mL (7 day) NPDES Permit
Fecal Coliform Count 200 organisms/100 mL (30 day) NPDES Permit
Total Organic Carbon 22 mg/! 30 mg/1 NPDES Permt
Radioactivity Concentration Guides

Parameter Discharge Limit Reference

Plutonium 239,240

Uragium 233, 234, 233

Americium 241
Tritium

<1,667 x 10-9 uCi/ml

200 x 10-9 uCi/mi
«<1,330 x 10-9 uCi/ml
<1,000 x 10-6 uCi/ml

® May be operated at poads A-3 and A-4 oo North Walnut Creek, at Ponds

DOE Order 5480 |
DOE Order 5430}
DOE Order 5480 )
DOE Order 5480 1

B-4 and B-$ on South Walnut Creek, and ponds C-1 and C-1 on Woman Creek
** Sometimes to RO holding poads and then spray irrigated onsite.

# These limitations sre presented ss indicators of the types of psrameters
and associated concentration limits required by the NPDES permit.
Details of these requirements specific to each discharge locstion are
given in the referenced document.
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Table 111-2 Chemical Quality of Surface Water (1983)

Rerention Ponds
Element Pond B-4 Pond C-1
ung/l) Ist Otr, 4th Otr. 1st Otr 4th Otr.
Ag 00007 00007 00003 0002
Al 07 04 03 0s
As <001 <0 0§ <001 <0 05
B 007 01 002 009
Ba <l <l <l <!
Be <005 <001 <0058 <001
B, <0 002 <0002 <0 0008 <0 0009
Ca 60 20 27 20
Cd <0 01 <00l <001 <00}
Ce <03 <04 <02 <02
Co <0 002 <0002 <0 0008 <0 0009
Cr <0 0S5 <0 0S <008 <0 0§
Cs <003 <004 002 002
Cu 03 0 007 002 00s
Fe i 01 03 02
Ge <0002 <0002 <0 0008 <0 0009
Hg <0 002 <0 002 <0002 <0002
K 16 25 i1 15
Li 007 003 00s 001
Mg 19 i3 68 s
Man 02 014 002 003
Mo 000} 0 001 0 0005 0 0002
Na 41 40 22 20
Nb <002 <0 02 <0008 <0 009
Ni 0003 0007 0002 0009
| 4 <002 <002 <0 008 <0 009
| o -] 0002 0 0007 000058 0000S
Rb <003 <0 04 <002 <002
by -] <0003 <0 004 <0002 <0 002
Se <001 <0 01 <001 <001
Si 41 39 73 62
Sa <0 003 <0 004 <0 002 <0 002
Sr 07 03 02 01
Ta <0.003 <0 004 <0 002 <0 002
Te <0.03 <0.04 <002 <002
Th <0003 <0 004 <0 002 <0002
Ti 003 002 002 002
n <0 002 <0002 <0 0008 <0 0009
U <0.2 <02 <0 08 <009
A 4 <0.003 <0.004 <0 002 <0 002
v <0.2 <0.2 <0 08 <009
Za 02 002 001 002
Zr <0003 <0 004 «<0.002 <0 002
TDS 349 387 162 171
Atrazine 04
(og/)
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Table 111-2 Chemical Quality of Surface Water (1983) (con)

W \Y

Walnut Creek at Great Western Standley
Element Indiana Reservorr Reservorr
(me/l) 151 Otr, 4th Otr, 1st Otr 41h Otr
Ag <0 0004 0 0006 00002 0 0002
Al 07 >3 04 009
As >0 01 <005 <001 <001
B 004 01 00s 002
Ba <l <] <} <]
Be <0 0§ <001 <003 <008
Bi <0 002 <0 002 <0 0006 <0 0006
Ca 58 15 32 30
Cd <001 <001 <001 <001
Ce <04 <03 <01 <01
Co <0 002 <0 002 <0 0006 <0 0006
Cr <0035 <00S§ <008 <008
Cs <0 04 003 00} 001
Cu 003 001 001} 001
Fe 03 1 01 00s
Ge <0 002 <0002 <0 0006 <0 0006
Hg <0 002 <0002 <0 002 <0 002
K 2 25 16 14
Li 02 006 006 007
Mg 18 10 61 8.7
Mn 003 006 0008 0007
Mo 0 0007 0 0006 001 001
Na 46 3s 17 I2
Nb <002 <002 <0 006 <0 006
Ni 0004 0 009 0006 001
<002 <0.02 <0 006 0006
re 0001 0001 0 0005 0 0006
RbY <0.04 <003 <001 <00}
Sb <0 004 <0003 <0001 <000}
Se <001 <00} <001 <001
Si 36 43 15 06
Sa <0 004 <0003 <0 001 <0001
Se 03 03 008 009
Ta <0 004 <0003 <0 001 <0001
Te <0 04 <003 <00] <001
Th <0 004 <0003 <0 001 <0001
Ti 003 01 001 000
T <0.0002 <0 0002 <0 0006 <0 0006
U <0.2 <02 <0 06 <0.06
v <0 004 0009 <0 001 <0.001
\ 4 <0.2 <02 <0 06 «<0.06
Zn 002 006 0007 <0 006
Zrz <0 004 0.006 <0 001 <0001
TDS 372 316 121 123
Atrazine <02
(ag/l)
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Because biocides are used for pest and weed control on the plant site, samples are
collccted and analyzed from retention ponds B-4 and C-1 during biocide apphication
Analyucal results for 2, 4-D and Bromacil have been less thas 2 ppb  The recommended
limit is 100 ppb (AEMR 1983) (See Sec. VB3¢ for a discussion of biocides)

Polychiorinated bipheayls (PCBs) are stored at the plant and are present 1n some
transformer oils and hydraulic systems, each in sccordance with EPA Guidance
Apalytical results of downstream water in 1982, 1983, and 1984 show no detectable
concentrations of PCBs above the analyucal detection himit of about | ppb (AEMR 1983,
1984, 1985) (See Sec V B3a for a discussion of PCBs)

ILE2. Surfacc Watcr and Reservoirs Surface water from Walnut Creek at

Indiana Street s collected and analyzed for chemical and radiochemical constituents
during periods of streamflow Samples analyzed for plutonium, americium, snd tritium
show conceatrations less than. 1% of the Radioactivity Concentration Guide (DOE 1981)
for water, whereas uranium concentrations were about 235% of the Radioactivity

Concentration Guide [or water,

The chemical quality of water from Walsut Creek at Indiana Street is shown in
Table 1112 for the Ist and 4th quarters of 1983 Chemical quality of water for the Ist
quarter from Great Western Reservoir and Standley Lake 1s also shown in Table 1112
The concentrations 1ndicate 00 contamination of surface water.

LLEJ3. Groundwater Groundwater in the Rocky Flats Alluvium and in the
Arapahoe Formation i1s monitored through a series of 36 observation wells (Fig 1117)
The wells are located throughout the srea of the plant to monitor reteation ponds,
evaporation ponds, spray irrigation application west of the plaat, burial trenches, and
sanitary landfills. The wells range in depth from 10 to 258 (t.

Examples of data for select chemical constitueats (Ca, Mg, Na, F, Ci, N, and TDS)
in water from wells are shown in Table 111 3. Depth of wells 1s also found ia the table.

Nitrate concentrations are present sbove drinking water standards in the retention
ponds, solar ponds, and in effluent used for spray application as irrigation in an area on
the western portion of the plaat site. Nitrates above drinking water standards also occur
in the alluvium near the 207 Solar Evaporstion Ponds and at locatioas in the eastern
portion (Table Il 3). The spray application is designed to reduce the volume of nitrate
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Table 1113 Chemical Constituents in Water from Observation Wells ©

Weli** Depth {mg/1}

Mumber ([ Ca Mg Na F Cl N IDS
1-60 26 390 170 190 04 68 200 2533
2-60 23 740 270 730 04 438 747 7570
3-60 20 95 25 60 04 6 3 475
4-60 18 120 30 170 07 6 67 1020
5-60 19 100 20 40 04 12 18 494
6-60 29 80 25 25 <02 - 3 321
1-66 152 20 5 10 03 2 k] 110
2-66 140 55 15 30 013 103 23 393
3-66 145 55 20 100 07 134 2 542
1-71 29 50 15 15 04 20 4 230
2-71 29 7 4 140 04 48 11 517
3-71 3l 95 40 250 04 120 <1 1340
4-71 22 20 7 45 03 15 <l 280
5-71 28 200 35 130 04 - <) 1350
6-71 6!l 410 85 180 04 4 344 2990
1-74 24 190 10 6 04 ] 12 398
3.74 24 75 10 k1 06 15 7 176
5-74 19 25 5 5 - 7 - 388
7-74 50 85 15 10 04 . 13 405
8-74 40 75 8 10 04 43 ] 332
9-74 19 220 35 80 04 66 1 1070

10-74 10 380 85 170 06 11 64 2360
13-74 19 60 20 78 04 27 <l 493
14-74 s 40 ] 25 . | -1 159
15-74 19 190 K} 80 04 77 < 890
17-74 14 650 140 320 04 720 <1 3180
21-74 258 15 4 45 03 6 <! 186
22-74 199 50 15 40 03 - 6 349
1-81 20 50 30 170 04 17 < 852
2-81 20 55 35 60 04 51 2 766
3-81 21 240 80 360 013 200 14 2350
5-81 20 120 30 78 04 45 <l 718
6-81 3l L1 15 3s 03 8 1 308
7-81 29 10 10 20 02 4 | 2N
8-81 100 20 4 20 04 . <1 128
9-81 3l 30 <1 28 03 - < 100
10-81 30 20 3 is <02 44 7 108
1-82 20 %0 30 150 07 L1 < 820
2-82 10 50 15 125 035 . s 513
3-82 27 35 4 15 <01 - 5 144
§-82 30 40 k] 28 <01 11 2 213
6-82 11 30 2 é 02 1 < | 83
7-82 22 40 5 s 04 2 <1 139

8 This data 13 (rom quarterly samples taken from October 1983,

** The last two digits indicate the year of well construction
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effluents in the retention ponds and to ccntrol nitrates in offsite discharges 10
concentrations that meet the NPDES limitations The rate of nitrate application 1s within

the range typically used for agricultural fertlization

Elevated values for total dissolved sohids (TDS) appear itn wells where elevated
nitrate concentrations were observed, however, a few wells 1n the drainage of North and
South Walnut Creek and Woman Creek east of the retention ponds also contained TDS in
excess of 500 mg/L This 1s the national drioking water standard and 1s used s a
baseline value by EPA to determine the extent of groundwater monitoring under RCRA

regulations

In March and April 1985, groundwater samples takea from onsite monitoring wells
were determsned to contain volatile orgagic compounds (1e, trichiorocthylene,
tetrachloroethylene, 1,1-dichloroethylene, and 1,1,l-trichloroethane) A complete
characterization of this contamination plume s curreatly being performed.

LULE_Air Oualuty

Rockwell International’s operations sre considered to be a minor source of air
pollution in the greater Boulder-Denver metropolitan ares. Based on air quality
moanitoring data, Rockwell Internanional operations appear to be 10 comphiance with state
snd federal air pollution regulations, however, the total plant emission of volatile organic
compounds to the atmosphere 13 not well defined The Deaver metropolitan ares 1s a
nonattainment area for ozone. Rockwell Internstional 1s not considered to be s cause of
the ononattainment Discussion of atmospheric releases from Rocky Flats Plant s

preseated 12 Sec. VB 4a.
ULG. Environmentally Sensitve Conditions

There are no known enviroomentally sensitive conditions such ss critical habitats
for threatened or endangered species as 1deotified 10 SO CFR Part 402 or wetlands greater
than 5 acres is size as defined in Executive Order 11990 near Rocky Fiats Plant that
warrant attention under the HRS evaluation (see Appeadix B). However, small sreas
around the stream channels, retention ponds, seeps, and springs appear to quslify as
wetlands, and may require wetland assessments when 1mpacted by future plaat operations.
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IV ENVIRONMENTAL LAWS APPLICABLE TO ROCKY FLATS PLANT

The Department of Energy (DOE), 1ts predecessors, and operating contractors were
1o operation long before the present environmental laws were enacted During this time,
DOE, its predecessors, and contractors were guided by internal guidelines and standards
and by the Atomic Energy Act of 1954 with regard to pollution and radistion control

Presently, DOE and its operating contractors are guided by the existing applicable
eavironmental laws and by DOE orders. Rocky Flats Plant's complizance with the eaviron.
mental laws that apply to its facility 13 discussed below

Vv iv vi

Curreat CERCLA regulations address inactive waste sites from the standpoint of
bazardous and toxic substances Potential CERCLA sites are identified in Section V A
Some of the sites identified may be considered to be continuing relesse sites under the
RCRA. Sites are given a numerical hazardous ranking based oa various site and waste
characteristics. Sites that receive a numerical Hazard Ranking System (HRS) Migration
Mode score above the value of 285 are included on the Nationsal Priorities List (NPL) (or
clean-up Effective Feb 18, 1986, federal facilities may be included on the NPL. The
HRS Migration Mode scores for Rocky Flats Plant are presented ia Sec. VA and in
Appendix B Because some of the sites received scores greater than the threshold value of
28 S, the Rocky Flats Plant may be included on the NPL

In addition, CERCLA requires reporting releases of hazardous substances from fa-
cilities that exceed reportable quantities, as specified in 40 CFR 302. Policy for repocrting
events of this kind has been established at Rocky Flats Plaat. Procedures will be 1acluded
in the spill prevention control sad countermeasure plan (SPCC).

A4 vati v

This asct establishes the authority to regulate solid wastes including nonhazardous
solid waste, hazardous chemical waste, recycling operations, and underground storage
tanks The State of Colorado has received suthorization for RCRA programs except for

POR PUBLIC Dl!ll:::!::“..ﬂ j7/a%/

the 1984 amendments.

artmnent of /W’P senz
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The Rocky Flats Plant operates 2 landlill for the disposal of nonradioactive non-
hazardous waste and generates 2 variety of hazardous chemical and/or radioactive wastes
Landfill operations and management of hazardous chemical wastes are regulated under

the RCRA as indicated below

[VRL _Gudchnes for the Land Disposal of Solid Waste (40 CFR

4 w W .4

Siting Rules Colorado regulations set minimum staadards for laadfills and require a cer-
ulicate of designation from the local county to operate a8 nonrsdiosctive nonhszardous
solid waste disposal facility In January 1979, the State of Colorado Department of
Health (CDH) inspected the present landfill at the Rocky Flats Plant and filed a landfill
acceptance letter stating that the landfill complied with minimum standards snd did not
need a certificate of designation (CDH 1979) Standard opersting practices (or the pre-
sent landf{:ill are 1a accordan:e with the requirements of federal and state regulations
However, small quantities of radionuclides and hazardous chemicals may be in the land-
fill from past disposal practices and/or occasional errors in segregating wastes (see Sec

V A l.¢)

IV.B.2. Colorado Hazardous Wiaste Notilication and Permit Rules These

rules require facilities to prepare RCRA Part A and Part B applications for state-1ssued
RCRA permits. The applications must describe in detail how hazardous wastes are man.
aged at the facility A revised Part A was submatted 1o the state and to EPA in May

1985, and the Part B was submitted on Nov 1, 1985

On Nov 20 1985, the CDH notified the Rocky Flats Plant of its inteat to deny the
Part B permit uanless certain specified information was provided to CDH by Dec. 3, 1983
On Dec 4, 1985, CDH jssued a aotice of intent to terminste interim status and to deny a
state hazardous waste Part B permit spplication for hazardous waste trestment, storage,
sad disposal at the Rocky Flats Plant. The teatative denisl 13 based on failure to provide
requested information on: (1) groundwater contamination, (2) maoagement of mixtures of
radioactive and hazardous chemical waste, and (3) groundwater monitoring (CDH 1916)

IV.BY. _ Colorado Hazardous Waste Act/Colorade Hazardous Waste
Manasement Resulations/Colorado Standards for Owners and Operators of Hazardous
Waste Treatment. Storage. and Disposal Facilities The Colorado Hazardous Waste Act,

Colorado Hazardous Waste Management Regulations, and the Colorado Standards for

Section IV, Poge IV-2
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Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities
provide the Colorado implementation of RCRA hazardous waste programs zs outhined in
40 CFR 260-267 These regulations outline the requirements for generators, transporters,
and owners of treatment, storage, and disposal facilities that haadle hazardous chemcsl
waste Source, special nuclear, and by-product materials as defioed by the Atomic Energy
Act are excluded from these regulations However, mixtures of bazardous chemical waste
and other types of solid waste are subject to Colorado's hazardous waste regulations

The Rocky Flats Plant generates & variety of radioactive and hazardous chemieal
wastes including by-product materials (radioactive materials either directly yieided in the
process, or made radioactive as 8 direct and necessary consequence of the process of pro-
ducing or utilizing special nuclear mateiial {50 FR 45736)), candidate mixed wastes (non-
by-product wastes that, because of the process by which they are generated, inherently
contain both radionuclides and EPA-listed hazardous chemicals), and nonradioactive haz-
ardous chemical wastes (waste that contains an EPA-listed constituent or that has an EPA
hazard characteristic) While some of these wastes are managed individuslly, others are
mixed together withia the waste treatment process sad handled s s single waste unit
The generstion of candidate mixed waste and the deliberate mixing of different waste
streams (see Sec. V.B2.b) present some regulatory concerns. The management jurisdiction
of candidate mixed wastes between DOE, EPA, and the state oceds to be resolved In
addition, the deliberate mixiag of RCRA-regulated waste with dy-product material snd/or
candidate mixed wastes needs to be evaluated to determine whether waste streams should
continue to be mixed and the resulting waste possibly regulated vader RCRA, or whether
the waste streams should be segregated and managed individually as by-product waste and
RCRA-regulated waste. Once s determinstion has been made as to which processes will
handle RCRA-regulated waste, the facilities and processes used to treat RCRA-regulated
waste will need to be evaluated for compliance with RCRA standards.

IV.R4 1984 RCRA Amendments The 1984 RCRA amendments added some

additions] hazardous wasts management requirements including (1) making s biennial
inventory of federal facility hazardous waste activities; (2) taking sa inveatory of
uadergrouad storage tanks that contain petroleum and CERCLA hszsrdous sudstances; (3)
retrofitting interim status surface impouedments to comply with the double-liner, leachate
collection and groundwater monitoring requirements, or terminsting their use.
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The Rocky Flats Plant submitted an inventory of hazardous waste activities in

January 1986, and they are currently compiling an iaventory of underground storage
tanks to meet the May 1986 reporting requirements to EPA

LY.C, Toxic Substances Control Act

This act establishes 8 lList of chemicals defined as toxie, for which the
manufacture, uses, storage, handling, and disposition sre regulated This set specifically
identifies PCBs and requires that all use of PCBs be in a “totally enclosed manaer® to
ensure that exposure of human beings or the eavironment to PCBs will be insignificant
All sitems containing PCBs at the plant are marked 10 accordance with TSCA regulations,
and all PCBs awaiting dispossl are stored 1a approved locations. Currently, severa! drums
of noocombustible, solid, radioactive PCB- contaminated material (metals) are in storage
at the plant This waste will be shipped offsite for disposal when sn EPA-approved
disposal technology is developed [or this type of materisl (see Sec VB3a) Storage is in
accordance with the TSCA requirements {or PCB-containing items

LV.D. Clean Air Act

The Clean Air Act sets national policy to maintain air quality and control air
pollution The EPA has established National Ambient Air Quality Standards (NAAQS),
Natjonal Emission Standards for Hazardous Air Pollutants (NESHAPS), New Source
Performance Standards (NSPS), and regulations for visibility protection and Prevention of
Significant Deterioration (PSD) of air quality The NAAQS, NESHAPS, NSPS, and PSD
requirements are implemented in Colorado through the State Implementation Plan (SIP) as
indicated 1a the following sections,

LV.D.L_Colorado’s Air Quality Control Act. This act establishes State of

Colorado policy and authority to 1mplement the SIP and to conmtrol air pollution by
promulgating reguilstions.

1Y.D2, _Colorade’s Ambicat Air Ouality Standards These standards imple-

ment the NAAQS for Colorado and set maximum contaminaat levels for smbient air con-
centrations of total suspended particulates, sulfur dioxide, oxidant (ozone), carbon monox-
ide, sad nitrogen dioxide. The Deaver metropolitan ares is a nonattainmeant area for
ozone, carbon monoxide, and total suspended particulates.
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The Rocky Flats Plant conducts 3 monitoring program for total suspended partje.
ulates, sulfur dioxide, ozone, carbon monoxide, and nitrogen dioxide (Sec VB Sa) The
monitoring data are summarized 1o the annusl environmental mosnitoring reports, and 1n-
dicate complhiance with all ambient standards except ozone Qzone concentrations are typ-
1cal of levels found 1n the Denver metropolitan area This regionsl photochemical oxi-
daot problem 1s believed to be caused by urban transportation sources

IV.D.3. _Colorado's Air Pollution Control Regulations The Colorado Asr

Pollution Control Regulations establish emission control regulations and emission moaitor-
ing requirements to schieve aad ma:intain asr quality, iacluding. (1) implementation of
the NAAQS for lead and NESHAPS for ssbestos, mercury, and beryllium, (2) specification
of new source performance standards, PSD review requirements, and regulations for
preserving Class [ visibility, and (3) regulation of emissions of volstile organic compounds
(VOCs) that contridute to ozone formation The use of solvents for cleaning/degressing 13
carefully regulated, snd disposal of VOCs by evaporation or spillage i1n quantities ex-
ceeding 10 gal is prohibited in nonatta:nment sress.

The regulations also require owners to file an Atr Pollution Emission Notice
(APEN) and obtain an emission permit for new [acilities (constructed after Fed 1, 1972)
that will emit sir pollutants and for facilities with signiflicant changes i1 air emissions
The permits define control strategies and set emission limits to prevent deterioration of

air quality.

The Rocky Flats Plant (contractor aad subcontractors) complies with state 1mple-
mentatios of NESHAPS by (1) providing notice to the state for asbestos demolition activ-
ities and coaforming to specific requirements for asbestos handling, and (2) controlling
and monitoring releases of beryllium from the berylhum shop 18 accordance with state
cmission and reporting requirements. The plast slso files APENs with the state for plant
emission sources, submits required sir monitoriag data to the state ta the sanual eavi-
ronmental monitoring report, and conducts s vehicle inspection program for plant vehi-

cles.

A complete inventory of YOC emissions {rom plaat operations, including the air
sparge (evaporstion) disposal of carbon tetrachloride, should be conducted to determine
whether YOC releases exceed the YOC emission standard (or nonattainment areas.
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IVE, Clean Water Act

The CWA establishes national authority to maintain water quality and control
water pollution Efflucat releases to surface waters are regulated through the Nagonal
Pollutant Discharge Elimination System (NPDES) program The NPDES program for the
State of Colorado 1s administered by the EPA, Region VII Other water quality control
programs are administered by the State of Colorado

IVEL Nauonal Pollytant Discharge Ehmunation Svstem Rocky Flats

Plant has 3 NPDES permit that covers seven outfslls from the piaat (outfalls 001, 004,
and 006 to South Walnut Creek, outfalls 002 and 003 to North Walnut Ceeek; outfsll 007
to Woman Creek, and outfall 003, a mobile outfall from the reverse osmosis pilot plant
that may be operated at ponds A-3 and A-4 on North Walnut Creek, at ponds B-4 and B-$
on South Walnut Creek, and ponds C-1 and C-2 on Woman Creek) This permit gives spe-
cific limits for each outfall tailored to the upstream inputs The curreat Rocky Flats
NPDES permit (effective Dec. 26, 1984) 13 1ssued and permitted by the Eavironmental
Protection Agency, Region VIII, and is listed as permit aumber CO-0001333,

New NPDES permit regulations promulgated oa Sept. 26, 19834, require that all
storm-water discharges from point sources (defined to include pipes, conduits, ditches, and
chaanels) must be covered by NPDES permit. The original effective date for application
of Oct 26, 1984 has been delayed unnl Dec 31, 1987 for Group | snd June 30, 1989 for

Group II (50 FR 35200)

*,

Yy 't W
Syvstem Regulations. The act and regulations provide the state asuthority for implementing
the NPDES program 1n the state of Colorado. NPDES permits issued by the EPA are suf-

ficient to satisfy state requirements.
\ 4 ! i i '3 W

Quality Standards The regulations and standards establish efflueat limitations and basic
standards to prevent degradation of state waters. The standards prohibit aay increase in
radioactive materials in grouadwater over naturally occurring concentratioas without an
approved exemption by the state. They siso stipulate maximum radionuclide (Cs-134, Pu-
238, Pu-239, Pu-240, Rs-226, Ra-228, Sr-90, Th-230, Th-232, and H-3) concentrations for
sarface waters. Concentrations of toxic materials 1n state waters must not preclude bene-
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ficial use of the water Measured surface water concentrations of radionuclides from the
plant sre below applicable standards Plutonium at low concentrations has been detected

1o the groundwater (see Sec VBS)

IV.E_Safe Drinking Wager Act

The Safe Drinking Water Act establishes drinking water standards for pubdlse
drinking water systems (40 CFR 141) and provides for the protection of underground

drinking water sources.

The Rocky Flats Plant receives domestic supply water from Ralston Reservoir and
the South Boulder Diversion Canasl Water 13 treated at 3 water trestment plant onsite
(Sec V B2e) and 13 tested in sccordance with the requirements for public drinking water
systems The domestic water supply at the plant routinely meets sil the national interim

primary drinking water standards
V.G, Federal Insecticide, Fungicide, and Rodenticide Act

This act, as amended, contains {ederal regulations governing the manufacture sad
use of biocides. Promulgated under this act, 40 CFR 162 provides the registration proce-
dures and identifies restricted use pesticides, and 40 CFR 165 establishes the recom-
mended procedures for disposing of and storing pesticide containers snd residues. The
State of Colorado has afso enacted legislation governing the use of pesticides and the cer-

ufication of pesticide applicators.

The use of biocides at the plant 13 accomplished in sccordance with dboth state and
federal regulations (Sec. V.B3.c). A 1984 apprasal by the DOE of the plant's practices re-
sulted in changes in procedures to ensure proper sdministrative coatrol.

LV.H,_National Eavironmental Policy Act

The National Eavironmental Policy Act requires preparation of eavironmentsl im-
pact analyses for all federal sctions that may adversely affect the environment. DOE
Order $5440.1C and AL Order 5440.18 implement the NEPA requirements for DOE (acili-

ties under its jurisdiction.

In sccordance with the requirements of AL 5440 1B, the Rocky Flats Plant prepares

an action description memorandum (ADM) as part of the funding cycle for all major
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projects implemented at the plant The ADMSs are reviewed Bv the Safety Analysis and
Facility Engincering groups st the plant, and submitted to the Budget Office for trans-
mission to the DOE Area Office, DOE-AL, and DOE-HQ DOE makes the determination
of whether further NEPA documentation 1s needed One eavironmental impact statement
(EIS), which covers routine plant operations, was prepared for the Rocky Flats Plaat
(RFEIS 1980) Subsequent ADMs have been ticred to the EIS In addition to the ADM
process, other construction activities are also reviewed by the Safety Analysis and Facility
Engineering groups at the plant to evaluate health, safety, and eavironmental concerns

[V.IL_National Historic Preservation Act

Four sites have been i1dentif1ed that may require evalustion under provisions of
the National Historic Preservation Act; the Lindssy Ranch site, an old railroad bed cires
1880, » stone house circa 1900, and the Antelope Springs site  Historie review procedures
need 10 be established for the Rocky Flats Plant. They may be wncluded as part of the

NEPA review process, &8s appropriate.
Y w in/W v v i

The DOE compliance with Floodplain/Wetlands Eavironmental Review
Requirements as promulgated in 10 CFR 1022, requires proper documentation of any
action impacting & wetlsad. This documeatation includes pubdlishing 8 notice in the
Federal Register snd subsequently preparing s Floodplain/Wetland Assessment  The
Floodplain/Wetland Assessment may be a separate document or 2 section within 3 NEPA
document such a3 an Eavironmental Assessment (EA) or Eavironmental Impact Statement
(EIS) Floodplain/Wetland Assessments have not been prepared 1a the past for operations
at Rocky Flats Plant: however, since small areas sdjacent to seeps, springs, and water
courses may qualify as wetlands, future actions st the plant may require such sn evalua-

100

LV.K. Natiopal Dam Inspection Act

This act, passed by Congress in 1972 (PL 92-367), established 8 comprehensive na-
tional program to inspect and regulate dams for safety purposes. Respoasidility under the
law was delegated to the Army Corps of Engineers. The Office of the State Engineer,
Division of Water Resources seat s letter to DOE oa Feb. 21, 1934 expressing concern over
high water in holding pond dams from saowmelt. This letter quoted state statutes 37-87-

Sestion IV, Page [V-8
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104 promulgated 1n 1973 that make owners of reservoirs lhiadle for flood damage (from
leakage or overflow) [n accordance with the requirements, DOE has had the Army Corps
of Engineers (Omaha Office) conduct periodic inspections of all dams oa plant property
To date, sll of the dams have passed inspection
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V FINDINGS AND PLANNED FUTURE ACTIONS 1163) Approvul by the Department of

Energy priet te rviease 0 required

This chapter is divided 1ato two parts Section V A discusses all sites the CEARP
Phase I review process 1deatified as having known or possible contamination and the po-
tential to release contaminaats 1nto the environment Secrion VB presents an overview of
waste generation activities, waste management activities, and potential pathways for eav,.

ronmental release

A4 . v : viti
Sculls and Leaks

Potential CERCLA sites identified during CEARP Phase | (the equivalent of DOE
CERCLA Order Phase 1) are presented 1a this section. The CEARP findings are presented
based on a negative, positive, or uncertain findiag for the followiag EPA CERCLA pro-
gram eclements (1) Federal Facilities Site Discovery and Ideauification Findings (FFSDIF)
and (2) Preliminary Assessments (PA), Site Inspections (SI) [SI ia CEARP is s prelimisary
SI (PSI)], and Hazard Ranking System (HRS) evaluation [includiag the DOE modified
HRS (MHRS) evalustion]l The HRS and MHRS ¢valuations are preseated is Appendix B.
During the supplemental portion of CEARP Phase I, the locations of all sites determined
to require further investigstion will be mapped. In addition, reconnsissance field data
will be collected so that HRS/MHRS evalustions can be performed for those sites cur-
rently lacking sufficient informationa to dbe scored.

Many of the identified sites warrant further action 1n terms of site characteriza-
tion under CEARP Phase II. The sctual investigational techniques to be used will be de-
termined during the initial Phase II efforts, and the result will de 8 detailed monitoring
plan This effort will 1nclude some sample prelimiaary site characterization that will de-
fine land surface characteristics, s0il types, and underlying rock wsing field inspection
and additional interpretation of published reports. In sddition to surface and groundwa.
ter pathway iavestigations (Sec. V B.4.b and V.B.4 ¢), the detailed site characterization may

include any and all of the following:

(1) Site Size and Location. Various geophysical techniques, such as resistiv-
ity. magnetic survey, ground penetrating radar, side-scan radar, core drilling, and loggiog
of test holes, will be used as appropriate to determine the physical dimeasions of s site.
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(2) Characterization of Site Contents. An analysis of surface and subsur-
face samples will be made to determine the source term of hazardous substgaces contained
at a8 site  Parameters of interest could include any and all materials recognized as hagz-
ardous, including organics, metals, solvents, and radioisotopes. The specification of analy-
ses to be performed will be based on 1aformation sbout what was or msy have beea dis-
posed of at the site as well as some screening for 3 full range of poteatsal contaminants
of concers Samples to be takea may be from surface water, groundwster, sediments,
cores from boreholes, vapors, or other media considered importast The methodology for
all sampling and analyses will conform to protocols aad quality assurance requirements
specified by EPA or DOE where appropriate.

(3) Characterization of Existing or Potential Migration Pathways, A vari-
ety of geohydrologic and analytical techniques will be used to determine the presence or
absence of existing migration and the potestisl for future migration of coataminants
sway from sites confirmed to contain 3 source of concera. This investigation will deter-
mine the quantity of contaminants aiready ia the pathway, using some of the techniques
already mentioned. It will verify or obtsia informsation on psthway parsmeters i1a the
immediste vicinity of the site to ensble estimates to dbe made of the poteatial for future
migration and of the likely receptors of this migration.

V.A.L_ Inactive, Isolated Sites. Based on s detailed records sesrch, prelimi.

nary site i1nspection, and iaterviews with plant employees, insctive sites at Rocky Flats
Plant were placed into three categoriess (1) areas that might have received radioactive
waste or contamination, (2) arcas that mght have received both radioactive and hazardous
chemical wastes or contamination, snd (3) sress that might have received nonradioactive
hazardous chemical wastes or contaminstion

Y.A2 Sites with Possible Radicactive Waste or Conmmination, Rockwell

Internationsl performed an oasits radiometric survey from 1973 to 1983 to locate and re-
move surface radioactive contamination from areas outside of buildiags. Aay radicactive
material identified was subsequently removed. All locations fovad to have materials
above backgrouad levels (except for severs! isolated locations withia the 900 Ares) have
beea decontaminated. All materials removed were packaged as radioactive waste sad
shipped offsite for dispossl. Cootamination from many of the sites listed below was re-
moved during this survey work. Records of the operstion exist as monthly memos-to-file,
s detailed summary will be prepared during CEARP Phase Il (Sec. VB6¢c) The phrase
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‘the radiometric survey” in this report refers to this 1975-198) survey and decontamina-

tion operation

Table V-] lists all buildings at Rocky Flsts Plant that coatain radiosctive mater;-
als  All of these buildings are currently being used Table V-2 lists poteatial CERCLA
sites at the plant :deatif1ed as having coatained radioacuvity These sites are discussed in
the same order as they are lListed 18 Table V-2

Persons interviewed during CEARP Phase | meatsoned that most of the buildings,
identified in Table V-I, may have radioactive contaminatios waderaesth them and in
some cases, radioactive contaminstion may exist ia the buildings’ footing drains Because
these buildings are in use, no sction will be taken until s buildiag is removed. Thea the
ares uadernesth the building will be monitored snd decontsminated as appropriate
However, during CEARP Phase II, this contamination will be studied for poteatial re-
lesses through the various pathways under existing conditions sad sppropriste action will

be taken if required.

Y.A2a.__ Radioactive Soil Burial 300 Ares Perscas interviewed

mentioned that some low-leve!l radioactively contaminated soil, collected from around
Buslding 774, 1s now covered by the Building 334 parking lot. The person responsible for
removitig the soil indicated that it was removed prior to constructiag the parking lot and
was placed east of the 207 solar evaporation poads withia the 900 Area (PC 1985s).

CERCLA Finding - Remedial action completed; verificatioa will de made under
CEARP Phase V, therefore, 8 CERCLA (1nding for FFSDIF, PA, sad PSI is not appropri-
ate, nor 1s HRS and MHRS Migration Mode scornng.

Planned Futyre Action - The radiometric survey dsata will be compiled by CEARP
and used to verify snd to document the sdequacy of the remedial action. a sddition,
steps will be takem to Ildeatify snd plan for any comtinuing moaitoring requirements
peeded to demonstrate control of any potential migration or to recognize future prodblems
sdequately. Based on the results of these data, sppropriste sctios will be taken.

Y.A2h RBadioactive Site. 400 Area Prior to 1973, ground areas

around Buildiag 444 aad around Buildiag 442 were knowa to contaia very low levels of
uranium (Owea 1973) Surface radioactivity was removed down to dbackground levels dus-

ing the radiometric survey.
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Table V-1 Buildings Containing Radioactive Materials

Building = Eacility Designation

Buncioal Element

37 Plutonsum Recovery Plutonium
374 Waste Trestment Plutonium
444 Manufscruring Ursnium
447 Masuflacturing Ursaivm
559 Plytonium Analytical Laboratory Plutonium
707 Manufacturing Plutonsum
771 Plutoaium Recovery Plutonium
774 Waste Treatment Plutonium
776 Manufacturing Plutonium
777 Agsembly Plutoajum
779 Plutonium Development Plutonium
t 1.3 Materisls Developmeat Labdboratory Ursaium
88! Maoufacturing Ursasium
883 Rolling and Forming Facility Uranivm
836 Nuclear Safety Facility Plutonium
889 Decontamsnstion Facility Uranium
991 Research and Development Plytosium

D044629
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CERCLA Finding - Remedisl action completed, verificstion will be made under
CEARP Phase V; therefore, s CERCLA finding for FFSDIF, PA, and PSI is not appropri-
ate, nor 15 HRS sad MHRS Mugration Mode scoring

Planped Future Action - The radiometric survey dats will be compiled by CEARP
and used 10 verify and to document (he sdequacy of the remedial action. [u addition,
steps will be taken to identify and plan for amy coatinuing moaitoring requirements
aceded to demonstrate control of any potential migration or to recognize future problems
adequately Based on the results of these dats, sppropriste action will be taken

VA2 Radioactive Sutes (2), 500 Area Az sree morth of Building

§51 was used to load boxed radiosctive material into railroad ecsrs. Some of the boxes
leaked. Persons interviewed indicated that residusl radioactive contamination may have
remsined at this site. In addition, a process waste line ruptured is 1977, flooding & waste
collection tank near Building 559. The material was confined to the waste tank sand the
soil around the lines. The ares was subsequently clesaed up (PC 19850). Residual surface
radioactivity should have been detected and removed from both sites duting the radiomet-
ric survey.

CERCLA Fioding - Remedial action completed; verification will be made uader
CEARP Phase V, therefore, s CERCLA finding for FFSDIF, PA, sad PSI is not appropr:-
ate, nor 13 HRS and MHRS Migration Mode scoring.

Planned Future Action - The radiometric survey data will be compiled by CEARP
and used to verify snd to document the adequacy of the remedial sction. In addition,
steps will be takes to idestsfy snd plas for any costinuing moaitoring requirements
needed to demoastrate control of any potential migration or to recognize future prodlems
adequately. Based on the results of these dats, sppropriate sction will be taken

Y.A24. Radiosctive Sites (20, 600 Args. Records and interviews in-

dicate that two locstions withia the 600 Ares may coatain residual low-level radioactive
contaminstion from plutopium (the Building 444 parkiag lot and the sres esst of this
parkiag lot and west of Building 664). The surface s0il was removed from doth sreas in
the early 1970s; however, some of thoss interviewed mentioned that small amouats of plu-
tonium may have remsined (Owea 1973). Residual surface radicactivity should bave been
detected and removed during the radiometric survey.
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CERCLA Finding - Remedial action completed, verification will be made under
CEARP Phase V; therefore, s CERCLA (iading for FFSDIF, PA, and PSI is not appropri-
ate, nor 13 HRS and MHRS Migration Mode scoring

Plaaned Future Action - The radiometric survey data will be compiled by CEARP
and used to verify and to document the sdequacy of the remedial sction. In addition,
steps will be taken to ideatsfy and plan for any continuing movitoring requirements
needed to demonstrate coatrol of say poteatial migration or to recognize future problems
adequstely. Based oo the results of these dats, sppropriate action will be taken.

Y.A2¢ Radioacuve Sites (4) 700

Site 1, Shortly after the 1969 fire, an ares north of Building 776 was radiosctively
contamunated (Owen 1973). This ares was subsequeatly covered with gravel, and those in-
terviewed mentioned that it probably was not decoataminsted priocr to being covered

CERCLA Finding - Ponitive for FFSDIF, PA, and PSI, however, there is not suffi-
cient information to calculate HRS and MHRS Migration Mode Scores.

Planned Future Action - The radiometric survey dats will be compiled by CEARP
These data will be used to evaluate the current status of this site. [f warrsated, a CEARP
reconnsissance field study will be conducted to determine the presence or sbseace of
ressdusl radioactivity and the potential for migratioa 1nto various esviroamental path-
ways Based on the results of these dats, appropriate action will be taken.

Site 2. Some of those interviewed mentioned that duriag 1974, monitoring pave-
ment on 8th Street located several radioactively contaminated spots. The corrective action
taken was to pave Over the street. The paving has effectively immobdilized these isolsted
spots of radioactive contamiastion.

CERCLA Finding - Remedial sction completed; verificstion will be msde under
CEARP Phase V: therefore, a CERCLA (inding for FFSDIF, PA, aad PSI is sot sppropri-
ate, nor is HRS sad MHRS Migration Mode scoring.

Planaed Future Action - Steps will be taken to identify asd pisn for say coatinu-
ing monitoring requirements needed to demonstrate costrol of aay potestisl migration or
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to recognize future problems sdequately If this paving 13 ever removed, 1t will be han-
dled 33 radioactive waste and shipped of(site for disposal

Site 3, An open ares at the north side of Bualding 774 was mentioned as 3 locstion
used t0 wash radioactively contammnsted equipment. The effluent from this process
flowed onto the ground. Any renadusl surface costamination at this locstion should have
been detected by the radiometric survey, and any contaminsted materisls would have
beea packaged and shipped offsite for disposal.

CERCLA Finding - Remedial action completed; verification will be made under
CEARP Phase V; therefore, s CERCLA finding for FFSDIF, PA, and PSI! is not appropri-
ate, nor 13 HRS and MHRS Migrstuuon Mode scoring.

Planned Furure Actioa - The radiometric survey data will be compiled by CEAR?P
snd used to verify and to document the adequacy of the remedial action. la addition,
steps will be takea to identify and plan for sny continuing monitoriag requirements
needed to demonstrate control of sny potential migrstion or t0 recognize future problems
adequately Based on the results of these data, appropriste actios wiil be takes.

Site 4, Out-of-service, radiosctive, lsundry waste tanks exist south of Building 77!
These tanks were disconnected from their respective source systems; however, they period-
ically fill with groundwater that has to be pumped into the new process waste system
Persons iaterviewed suggested that these tanks may have lesked laundry waste while 1n
use. Materials introduced into the eavironment {rom leaks 10 thess tanks (mostly water
with small amounts of detergent) wouid no longer be detectable except for radioisotopes.

CERCLA Finding - Positive for FFSDIF, PA, snd PSI, howsver, there is aot sufli-
cient information to calculate HRS sad MHRS Migratioa Mode Scores.

Placned Future Actios - The tagks will be included im the onsite tank inventory
(Sec. VB6d). The radiometric survey dsts will be compiled by CEARP. These data will
be used to evaluate the current status of this site. If warranted, s CEARP reconnsissance
field study will be conducted to determine the pressnce or abseacs of residual radiosctiv-
ity and the potentisl for migration into various eavironments! pathways. Based on the

results of these dats, sppropriste action will be taken.
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Site 1. An ares east of Building 38| was used to dispose of 320 toas of plutonsum-
contaminsted soil (about 7 dpm/g slpha activity) from the Buildiag 776 fire (1969 time
frame) and to dispose of approzimately 60 yd of plutonsum-coataminsted soil (about 250
dpm/g slphs sctivity) from the Building 774 waste storage tank ares. This contamination
was covered with approximately 3 ft of 301l and [l material (Owen 197))

CERCLA Findiag - Positive for FFSDIF, PA, snd PSI, HRS Migration Mode Score
20, MHRS Migration Mode Score 0 (Appendix B)

Planaed Future Action - A CEARP Phase Il reconnaisssace field study will de
conducted to determine the levels of residual radioactivity sad the poteatial for migratioa
1810 various eavironmeatal pathways. Based on the results of these dats, appropriate ac-
tion will be takea.

Site 2. In 1958, sa asrea of seversl hundred square feet locsted northwest of
Building 881 was radioactively contaminated by e coacrets slad that had been removed
from the side of Building 776 The slab was brokea up sad the sres was cleaned; how-
ever, these sctivities may have resulted in some low-level costamination (Owea 1973)
Apy remsining surface contamination shouid have deen detected and removed during the

radiometric survey.

CERCLA Findiag - Remedial action completed; venfication will be made under
CEARP Phase V, therefore, 8 CERCLA fioding for FFSDIF, PA, sad PSI is not appropri-

ste, oor 18 HRS sad MHRS Migration Mode scoring.

Planned Future Actioa - The radiometric servey dam will be compiled by CEARP
and used to verify and to document the adequscy of the remedial action. In addition,
steps will be taken to ideatify snd plan for aay continuing monitoring requirsments
seeded t0 demonstrate control of any potential migratios or 10 recogaizs future prodblems
adequately. Based on the results of these data, sppropriate action will be taken.

Y.A2s 903 Lio Arcs, 900 Area Durisg drum removal and clesaup

activities associsted with the 903 drum storsge sres, winds redistributed plutonium bde-
yood the pad to the east. Approximately | Ci of plutonjum was deposited detween the
pad and the security fence Partisl cleanup of this ares, referred 10 as the 903 Lip Ares,
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occurred 10 1978 whes about 47 million Ibs of contaminsted soil containing 056 C; plu-
tonium was removed, packaged, and shipped offsite as radiosctive waste (Barker 1982)
Radioactive coatamination is known to exist ia the 903 Lip Area, snd sdditions! material

13 being removed

CERCLA Finding - Radioactivity is still dbeing removed from this nite; therefore, 1t
is considered to be in CEARP Phase IV A CERCLA findiag for FFSDIF, PA, and PS! 13
mot appropriate, nor 13 HRS and MHRS Migratioa Mode scoring.

Planned Future Action - The additional data collected during the remainder of the
remedisl sction phase will be evaluated under CEARP to determine whether aay actions
are required to remedy or control eavironmental problems. Based o8 the results of these
datg, sppropriate sction will be taken.

VA2AL Triangle Area, 900 Areg, The triangle area, located east of

the 207 solar evaporation ponds and ins:de the security fence, was used from 1966 10 1973
for surface storage of plutonium-contamiasted waste (ash heels sad Fuiflo filters) and of
plutonium-contaminated equipment and materials from cleanup of the 1969 fire. By 1971,
all this materisl had been placed into about 10 cargo contsiners. Subsequently, lesks from
the cargo contsiners were detected, and 8 program was started to box all this materisl
(iocluding the cargo contsiners) snd to ship it offsite as radiosctive waste for disposal
Cleanup operations were completed by 1975, snd the trisngie ares has not been used since
that time to store radiosctive materials (Owen 1973). The radiometric survey should have
sdentified sny sreas with radioactivity above background levels, sad any material found
should have beea clesned up, packsged, and shipped of fsite to a DOE disposal facility.

CERCLA Finding - Remedial action completed; verificatioa will be made under
CEARP Phase V; therefore, 8 CERCLA (inding for FFSDIF, PA, aad PSI is not sppropri-
ate, nor is HRS snd MHRS Migration Mode scoring.

Planned Future Actios - The radiometric survey data will be compiled by CEAR?P
and used to verify and to document the adequacy of the remedial sction. I addition,
steps will be takeas to identify snd plam for say contisuiag mositoriag requirements
peeded to demonstrate coatrol of any potential migration or 10 recognize future prodblems
adequately. Based on the results of these dats, appropriste action will be takea.

Recky Mats Plant CEARP Phase 1 DRAFT Apvil 1990 Sestisn V, Page V.11
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Contagunation Table V-3 lists poteatial CERCLA sites at the plaat that are kaown or
suspected to have both radioactive and hazardous chemical waste or contaminstion These
si1tes are discussed in the same order as they are listed in Table V-3,

YAla Ociginal Process Waste Lines, All Areas A new process

waste lige system was installed in the late 19703, and the old system was [lushed, sesled,
and left ia place. The original system contaias limited quantities of uramium sad pluto-
nium. Whes operationsl, the originsl system carried an aqueous radioactive/chemical
waste (sometimes acidic and sometimes basic). Materials 1a the eavironment from lesks :n
this :ystem’could include radioisotopes, metallic ions, sodium, potassium, sulfstes, and ni-
trates.

CERCLA Finding - Positive for FFSDIF, PA, sad PSI; however, there is not suffi-
cient information to calculste HRS and MHRS Migratioa Mode Scores.

Planned Future Action < A CEARP Phase | reconnmaissance field study will de
conducted to determine the presence or absence of hazardous sudstances 1ad radionuclide
concentratioas both in and adjacent to the line. The potentisl for migration into various
eavironmental pathways will be evalusted. Based on the results of these data, appropriate

action- will be taken.

YAk Orimaal LandGill Otimipal Plant Site Outaide the Security:
Ecnced Arza, The original (south) omsite landfill 13 locsted south of the security-fenced
area but inside the original plant site. This landfill measures approximately 124 x 400 ft
and has an estimated volums of 2 million l’t’ It was used (rom 1951 to 1968 1o dispose of
genera) plant wastes and is kaowa to contain sbout 44 1bs of depleted ursnium ash (Owen
1973). Perions interviewed mentioned thst this lsadfill may have received nonradiosctive
hazardous chemical wasts geaersted at the plaat, including solvests. Some of the people
interviewed mentionsd that as old graphite dump was located south of Bujldiag 440, snd
that this dump may have received beryllium and/or urasium. The site of the dump is ac-

rually this original lsadfill (PC 1985¢).
No detsiled information oa the contents of this landfill is available

CERCLA Finding - Positive for FFSDIF, PA, aod PSI; HRS Migration Mode Score
15; MHRS Migratios Mode Scors S (Appendix B).
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Planoed Future Action = This site will be evaluated under CEARP Phase |l 1o de-
termine whether further action 18 warraated under CEARP Phase (1!

YAl Prezent Landfill, Original Plant Site Outude the Security
Ecnced Arga The present (north) onsite landfill i3 located 900 It aorth of the security-
fenced ares oa the north side of the plant within the origioal plant site  The original
portion of this landfill was placed 13 service i1n 1968. In 1974, 2 major expansion was ua-
dertaken (Zeff 1974), including soil investigstions to determine the content and extent of

groundwater contamination (ses the plast EIS for detasls {RFEIS 1980))

Ap estimated 9 million I1bs of waste 13 disposed of snnually at this oasite landfill
Persons interviewed mentioned that this landfil) may bBave received chromates, electro-
discharge mschining (EDM) fluid (a liquid similar to kerosese), solvents, several small
strontium calibration sources, and smell amounts of organic chemicals Ia March 1989,
personnel from 8 subcostrscior were found dumping paint, paist thinaer, and paiat re-
mover into this lasdfll (PC 1985d). Records show that this landfill received about 2,200
1bs of sanitary sewage sludge betweea 1568 snd 1970 (suspect for hesvy metals and ra-
dioactivity), snd that leschate from this landfill contsined both tritium sad long-lived al.
phs (RFEIS 1980) Leachate from the landfill is collected 12 s small poad sad was spray
irragated to the north snd east of the landfill ares from about 1968 to 1974 Since that
time it has been spray irrigated to the south and west Curreat monitorsag dats show that
neither tritium sor long-lived alpha exceeds background levels 1a the poad (Owen 1973,
RFEIS 1980, AEMR 1983 to 1985).

CERCLA Finding - Posstive for FFSDIF, PA, and PSI, HRS Migration Mode Score
34; MHRS Migration Mode Score 5 (Appeadix B).

Planned Future Actiom - This site will be evaluated under CEARP Phase 11 to de-
termine whether future action is warranted usder CEARP Phase lIL

YAlA, Trench T-1, 900 Arzes Trench T-l, s burisl treach, is lo-

cated just north of Central Avenus and immedistely west of the Esst Guard Gate. It was
vsed from 1952 until 1962 and contains 123 drums [illed with depleted uranium chips
coated with small amounts of lathe coolast (s mixture of sbout 70% hydraulic oil and
30% carbon tetrachloride). This trcach was covered with about 2 ft of oil, and the cor-
ners of the treach were marked (Owen 1973). However, two drums were uncovered when
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weeds were being cut 18 1982, and one drum contained an oily sludge with 43 picocuries
per gram of plutonium sad 1 2 microcuries per gram of urasium (PC 1985¢).

CERCLA Fiading - Positive for FFSDIF, PA, and PSI, HRS Mugration Mode Score
17, MHRS Migratuon Mode Score 6 (Appendix B),

Planned Future Action - This site will bs evalusted under CEARP Phase 1] 1o de-
termine whether future action 1s warranted under CEARP Phase III.

YAle Trench T-2, 900 Argg, Treach T-2 is located south of the
903 drum storsge area and west of the reactive metal destruction site within the 900 Area
This trench measures about 50 x 300 It and was used prior to 1968 for the disposal of san-
itary sewage studge, and flattened drums contaminated with uranium sad plutonium
(Owen 1973)

CERCLA Finding - Postive for FFSDIF, PA, and PSI, HRS Migration Mode Score
17; MHRS Magration Mode Score 6 (Appendix B).

Planned Future Action - This site will be evalusted under CEARP Phase II to de-
termine whether future action 13 warranted uader CEARP Phase (11

)4 . i i i .
Ares, Treoch T-3 is located just east of the East Access Gate (Gate 9) outside the security
fence This treach messures about SO x 300 ft and was used prior 10 1968 for the disposal
of flattened drums contaminated with uramum snd plutonium. This treach also recerved
substantial quantities of sanjtary sewage sludge (Owen 1973).

CERCLA Finding - Positive for FFSDIF, PA, and PSI; HRS Migration Mode Score
17, MHRS Migration Mode Score 6 (Appendix B).

Planned Future Action - This site will be evalusted under CEARP Phase 11 to de-
termine whether future action is warrsated uader CEARP Phass lIL

Security-Fenced Ares Trenches T-4 through T-11 are all located just east of the East
Access Gate (Gate 9) outside the security fencs. These trenches, approximately 50 x 300
fr, were used from 1954 to 1968 for the disposs] of [lattened drums contaminsted with
wranium sad plutonium. Activity ranges from 300 to 8,000 dpm/g. Treaches T-4d and T-
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Ll also contain some uranium/plutonium-contaminated ssphalt plankiag from the solar
evaporation ponds and quantities of sanitary sewage sludge (Owes 1973)

CERCLA Findiag - Positive for FFSDIF, PA, and PSI, HRS Migratios Mode Scors
17, MHRS Migration Mode Score 6§ (Appeadix B)

Planoed Future Action - The trenches will be evaluated ander CEARP Phase II 1o
determine whether future action 13 warrsated uader CEARP Phase 111

YAlh 207 Solar Evaporation Ponds, 900 Area The 207 solar

evaporstion poads, located :n the northern part of the 900 Area, were coastructed over an
extended period, beginning in the m1d-1950s to hold effluents from trested process wastes
that were high 18 nitrates. Originally, the solar evaporation ponds were a couple of clay-
lined poads anear Building 779 to hold e(flueat (mostly water) that remained after process-
mng Liquid wastes 18 Building 774, The effluent from treating acid wastes was thick with
aluminum hydroxide sad difficult to (ilter; therefore, this effluent was solidified with
cement and shipped offsite for disposal or held in the ponds. Pond A was coastructed
and lined with planking and asphalt to hold this effiueat (high in Bitrates) prior to its be-
ing processed and shipped. The bottom of poad A buckied and the pond leaked.
Therefore, the three B ponds (B-North, B-Center, and B-South) were coastructed during
1960 sad lined with asphalt cement over the planking. On hot days, the asphalt cement
would slide, crack, and lesk. An sattempt was made t0 mend these leaks using Mastick
(trademark), burlap, ssphalt, and Phillips Petromat (trademark) However, cracks devel.
oped under the northeast corner of posd B-North After aa especially wet winter sad
spring, the A pond and the three B ponds were full, therefore, poad C was constructed in
1970 Pond C was coastructed over the original clay-lined poads.

Over time, thess poads received samitary sewage siudge, radicactive liquid wastes
from the beagle dog studies dose at Colorado State University, lithivm metsl, and various
liquids. As receatly ss December 1983, poad A received chemicals includiag sodium ai-
trate, ferric chloride, lithium chloride, sulfuric acid, and smmoniwm persuifate (PC
1985b). However, oils snd solvents have bsen kept out of the posds to prevent surface

scum that would bamper evaporation.

Leachate (high in sitrates and other contaminaats) (rom the leakiag solar ponds
contaminated shallow groundwater. To prevent this contaminated groundwater from dis
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charging 18to the North Walnut Creek drainage, a groundwater iaterceptor system was 1n-
stalled 18 1970 Water collected by this system 13 returned to the ponds As part of the
NPDES permit process 1n 1982, 8 set of samples from the hillside interceptor system was
collected and apalyzed for the priority pollutaats and other specified metals. Cadmium,
lead, nickel, selensum, thallium, chloroform, and trichloroethylene were detscied. The
system is pow routinely monitored {or these seven pollutants.

During the 19803, sludge was removed (rom the B posds. Cleaaup of pond A
started 12 1985 Because pond C has not bees knowa to leak during normal operation, it
has been retained ia semi-active status for use on 8 demand dasis (Owen 1973, PC 1985b)

Stesp hillsides surrounding the plant are knows to slump whesn sstursted with wa.
ter. Because thess poads are locsted adsacent to the North Walawt Creek drainage, slump-
ing could occur, csusing damage to the ponds and relessing liquid. A high priority item

is to elaminate the ponds,

CERCLA Finding - Positive for FFSDIF, PA, and PSI, HRS Migration Mode Score
46; MHRS Migration Mode Score 7 (Appeadix B).

Planned Future Action - Rocky Flats Plant is currestly removing sludge Crom the
bottom of pond A. A site characterization study will be performed under CEARP Phase
I1. All clessup sctivities, mopitoring data, and reconnaissance daca will be reviewed un.
der CEARP to determine what future actions may be warrsnted.

the Securitv-Fenced Ares and the Buffer Zons There are three series of retention ponds

(A, B, and C) on North Walaut Creek, South Walnut Cresk, snd Woman Creek
(respectively). These ponds are located outside the security-fesced sres, sad, except for
the final poad on each series, sre within the original plaat boundary. The reteation
ponds are used primarily to capture sad coatrol surface water rusoff to sllow sampliag
and analysis to be done prior to reuse or release of the water dowastream. Prior t0 1979,
some of the poads were used 10 hold various wastes that coatsined itrates sad low levels
of radioactivity. Water from the ponds was periodically discharged uander NPDES permit-
and DOE- (or its predecessor) radiosctivity limits ia effect st that time. Extessive ef-
forts have besa made to reduce the amount of water discharged from the plant site. For
example, in 1983, water was discharged os four days only sad that was dependeat upon
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precipitation (AEMR 1984, RFEIS 1980) Data are needed 10 determine whether haz-
ardous substances occur 18 the pond sediments

CERCLA Finding - Uncertain for FFSDIF, PA, and PSI, there is not sufficient 1n-
formation to cslculste HRS and MHRS Mugration Mode Scores

Planned Future Action - A CEARP Phase [ reconnsisssnce field study will be con-
ducted to determine the presence or adbsence of hazardous substances and the potential for
migration 1n0t0 various eavironmentsl pathways. Based on the results of this study, appro-
priste action will be taken.

YALL Cooling Tower Ponds (3) 400 Area, There were three cool-

1ag tower blowdown ponds (containing chromates snd algicides) located near Building 444
One pond measured about 30 £ 100 ft; the other two measured about 25 x 75 (t. These
ponds were also used oa occasion to destroy lithium metal (Owen 1973). The poads wers
covered with {ill and msy have beea used to bury small amouats of depieted urapiuvm
(Owen 1973). The amount of hazardous substances that remsin ia the eavironment at this
site is unkoowa.

CERCLA Finding - Positive for FFSDIF, PA, snd PSI; HRS Migration Mode Score
12, MHRS Mugration Mode Score not evaluated because of insufficient information

Planned Future Action - The radiometric survey dats will be compiied by CEARP
These data will be used to evaluate the curreat status of these sites. If warranted, a
CEARP reconnsissance field study will be conducted to determine the presence or absence
of residual radicactivity and the potential for migration iate various eavironmentsl
pathways Based oo the results of these dats, appropriate sction will be taken.

VAlk. 903 Drum Storsss Ares, 900 Area The 903 drum storage

area, located south of Central Avenus, contained about 5,240 drums of speat machine cut-
ting oil (lathe coolsnt, s mixture of about 70% hydraulic oil and 30% carbon tetrschio-
tids). Approximately 3,570 of these drums contsined plutonsum. Betweea 1967 aad 1968,
all the drums were removed, the liquid was solidified, everything was repackaged, and all
material was shipped of(site to @ DOE disposal facility. After the drums wers removed,
efforts were undertaken to scrape and move the plutonium contaminsted soil into & rela-
tively small sres, cover it with fill material, and top it with sa asphait contsiament cover
This work was completed 18 November 1969, Some measurements in 1970 indicated that
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an estumsted 114 Ci of plutonium leaked 1nto the soil before the drums were removed,
most of which (about §6 Ci1) remasned cnsite (RFEIS 1980) It 1s also estimated that about
17 Ci of plutonium was under the asphsit pad (Owen 1973, Krey 1975) The remsining
plutonium was carried offste (Sec. V A.Sa) Plutonium remains 1a the soil under the as-
phalt pad. Minersl o:l sad solvents may remain 1a the soil {rom leaking lathe coolsat.

CERCLA Finding - Positive for FFSDIF, PA, snd PSI, HRS Migration Mode Score
26; MHRS Migration Mode Score | (Appendiz B)

Planned Future Action - This site will be evalusted uader CEARP Phase II to de-
termine whether future action is warranted under CEARP Phase IIL

Y.AlLL Mound Ares, 900 Arca, The mound area, locsted near the
East Guard Gate, cootained 1,405 drums (illed with deplsted ursninm and beryllium

wastes. The wastes were mostly solid, however, some drums were filled with lathe coolant
(s mixture of about 70% hydraulic o1l and 30% carbon tetrachloride). Cleasnup of the
mouad area was schieved in 1970, and the materials removed were packaged aad shipped
offsite as radioactive waste. Subdbsequent 301l sampling in the vicimity of the excavated
mound ares indicated 0.8 to 112.5 dpm/g alpha activity This radioactive contsaination
was thought to have come from the %03 drum storage area rather thaa (rom the mound

ares (Owen 1973).

A limited quantity of minersl o1l aad solvents, along with the alpha coatamimation,
may remain in the 10il from leaking lathe cooclant

CERCLA Finding - Positive for FFSDIF, PA, and PSI, however, there is sot suffi-
cient informatios to cslculate HRS snd MHRS Migratioa Mode Scores.

Planned Future Actiosn - A CEARP Phase I reconnaissance field study will be con-
ducted to determine the presencs or adbseace of hazardous substances aad the poteatisl for
migration into various eavironmental psthways Based on the resuits of this study, ap-

propriate actioa will be taken.

YAlm Out-of-Servige Process Waste Tanks. 700 Area, Ovut-of-ser-

wice process waste tanks exist north of Building 771. These tanks have been disconnected
from their respective source systems sod periodicsily fill with groundwater that has to be

D044647
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pumped into the new process waste system Information from the inte
that these tanks may have lesked process waste while s use

CERCLA Finding - Positive for FFSDIF, PA, and PSI, however :i%ere .. aot 1.
cient information to calculate HRS and MHRS Migration Mode Scores

Planned Future Action - The tsnks will be included in the onsite tank inventory
(Sec VB6d) A CEARP Phase I reconngissance field study will be conducted to deter-
mine the presence or sbsence of residual radioactivity and the potential for mgration
10to various eavironmeatal pathways. Based on the results of this study, appropriste sc-
tion will be takes.

YAln Concrete Progess Wasts Yanks 700 Ares From the late

1950s uatil 1970, six concrete tanks located east of Building 774 were used to hold process
wastes. The process wastes were an aqueous solution with plutonium, urseiuem, acids, and
caustics. These tanks frequently overflowed, snd one overflow in the Iate 19503 flowed
dowa the road toward Walaut Creek (Owen 1973). These tanks were removed in the early
1970s. Details on the amouat of decontamination were aot fourd in the litersture.

Nonradioactive materials, primarily sodivm, potassium, uifur, and nitrates, intro-
duced into the ssvironment from lesks in these tanks may no longer be detectable
Residual surface radioactive contamsnation should have been removed during the radio-

metric survey

CERCLA Finding - Remed:al action completed; verification will be msde uader
CEARP Phase V; therefors, s CERCLA finding for FFSDIF, PA, snd PSI is not appropn-
ate, nor is HRS and MHRS Migration Mode scoring.

Planned Future Action - Steps will be taken to ideatily and plan for any continu-.
ing monitoring requirements needed to demonstrate coatrol of aay poteatial migration or
to recognize futusre problems adequately. Appropriste actioa will be takes as necessary

V.Alo, Radioactive Lionid Waste Storage Tanks. 700 Args. Persons

interviewed mentioned that one large overflow occurred at the radioactive liquid wasie
storage tanks located south of Buildiag 774 (probably the pipe bresk that occurred in the
Iate 1970s). The liquid—contsining plutonium, smericium, and possibly uranium--flowed
toward the front of the building. This overflow was immedistely clesned up.

Rocky Flats Plant CEARP Phase 1 DRAFT April 1908 Soction V, Page V.13
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Apother spill of process waste occurred at Building 774 1n July 38
materisl dried, radiological measurements of the area indicated no +»-
above background (PC 1985b) Nonradioactive materials introduced 1to the
from these overflows or spills may no longer be detectable. Although surfa.  ,i.02 /o
ity above background was removed during the radiometric survey, the amount of alsna
contamination remaining ia the subsurface soil arousd the tanks 1s unkaown,

CERCLA Finding - Positive for FFSDIF, PA, and PSI, however, there Is not suffi-
cient i1nformation to calculate HRS and MHRS Migration Mode Scores.

Planned Future Action - The tanks will be included in the onsite tank inventory
(Sec. VBé6d). A CEARP Phase | reconnsissance field study will bsa conducted to deter-
mine the preseace or absence of hazardous substances and the potestial for migration into
various eavironmental pathwsys. Based on the results of this study, sppropriate sction
will be takea.

YAlon Holdins Tanks 700 Arca Some of those iaterviewed men-

tioned that in the early 1980s, tank #66 (ap underground cement holdiag tank for ra-
diosctive liquid waste) overflowed. This overflow (sbout S0 to 100 gal) was high in n:i-
trates and coatained plutopium and ursnium. They also mentioned that the area has since
been paved over; however, they were not sure how much material was cleaned up prior to

paving

Although surface radioactivity above background was removed during the radio-
metric survey, the amount of alphas contamination remaining uader the pavement is ua-
kaown. Nonradiosctive materials iastroduced into the eavironment from this overflow
may no longer be detectable .

CERCLA Finding - Positive for FFSDIF, PA, snad PSI; however, there is not sulfi-
cient information to cajculate HRS and MHRS Migrationa Mode Scores.

Planned Future Actioa - The tanks will be included ia the onsite tank laveatory
(Sec. V.B.64). A CEARP Phase | reconasissance field study will be cosducted to deter-
mine the presence or absence of hazardous substances and the poteatial for migration into
various eavironmental pathways. Based on the results of this study, sppropriste action
will be taken.

Rocky Flate Plaat CEARP Phase } DRAFT April 1906 Sestion V, Page V-3¢
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VAla Valve Vault 7, 700 Area Persons interviewed -

that sometime prior to 1973, valve vault 7 coatrolling the 800 Complex mais

line, located on Sage Avenue, overflowed The liquid flowed slong the . auth .
Building 707. They sa:d they believed this liquid could have contained craniuam, organ
oils, berylhum, nitric acid, hydrochlonic ac1d, sad fluorides. The valve vault was re-
placed in March of 1973 There have been other overflows, the most recent occurred in
April 1983 (PC 1985a).

Most of the nonradioactive materials introduced into the eaviroament from these
overflows may no longer be detectabie. Surface radioactivity above backgrouad should
have been removed during the radiometric survey.

CERCLA Finding - Positive for FFSDIF, PA, and PSI; however, there is not suffi-
cient anformation to calculate HRS or MHRS scores

Planned Future Action® A CEARP Phase | reconnaissance [ield study will be con-
ducted to determine the presence or absence of hazardous substances sad the potentis! for
migration 10t0 various eavironmental pathways Based oa the results of this study, sp-

propriate actios will be taken.

VAlr Sewer Line Break. 700 Area. Some of the people inter-

viewed mentioned that the ssnitary sewer line broke somewhere between Buildings 779
and 777, snd that this break resulted in some low-level radiosctive contamination of the
hillside. The oaly radioactive material carried in sewer lines was the laundry effluent
from about 1969 to 1973. The hillside is about 500 ft aorth of this location.

The materials introduced into the enviroament from this sewer lise break (mostly
water contsining sanitary wastes and lauadry wastes) may no loager be detectabie except
for radioisotopes. Surfscs radioactivity above background should have been removed dur-

ing the radiometric survey at the plasnt.

CERCLA Finding - Positive for FFSDIF, PA, and PSI; bowever, there is sot suffi-
cient informsation to csiculate HRS or MHRS scores.

Planned Future Action « A CEARP Phase | recosnaissance field study will be con-
ducted to determine the presence or absence of hazardous sudbstances ssd the potential for

’“M vo ".. v"'
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migration 18to various eavironmenta] pathways Based on the results of s 10
propriate acuoa wiil be taken.

v.Ads Radioactive Liqwid Leaks (8), 700 Area. (o i1aterviews, some
people mentioned eight locations outnde of buildings that received radiosctive contaming-
tion from spills or lesks Most of this contamination was liquid process waste (s radioac-
tive, liquid mixed waste containing csustics or scids), and the areas were subsequently de-
contaminated. No environmental hazsrd should remain Additionslly, surface rsdioactiv-
sty sbove background should have been removed during the radiometric survey.

CERCLA Finding - Remedial action completed; verification will bs made under
CEARP Phase V; therefore, s CERCLA finding for FFSDIF, PA, and PSI is not sppropri-
ate, nor 13 HRS and MHRS Migration Mode scoring.

Planned Future Action - Reconnsissance data will be collected as part of CEARP
Phase V to venily and document the sdequacy of the remedial action. la addition, steps
will be taken to identify and plsa for any continuing moazitoring requirements needed to
demonstrate control of any poteatial migration or to recognize future problems ade-
quately.

VAL Process Waate Leaki 800 Area Persons interviewed men-

tioned that low-level radioactive contazinstion exists nortbh of Building 881 from leaks in
the process wasts lines. In sddition, 12 January 1978, 8 few gallons of process waste was
spilled near the 365 guard post. This area was immedistely cleaned, and 3 survey did aot
detect radioactivity above dackground levels (PC 1985¢). No environmentsl hazard should
remain Additionslly, surface rsdiosctivity above background should have been removed
during the radiometric survey.

CERCLA Finding - Remedial sction completed; verification will be made uader
CEARP Phase V: therefore, 8 CERCLA finding for FFSDIF, PA, sad PSI is aot approprs-
ate, nor is HRS and MHRS Migration Mode scoring.

Planned Future Action » Recosnaissance dats will be collected a3 part of CEARP
Phase V to verify and document the sdequacy of the remedial sction. Ia additioan, steps
will be takea to ideatsfy and plan for say coatiauing monitoring requirements needed to
demonstrate control of any potentisl migration or to recogaue future problems ade-

quatety.

Rocky Flsts Plans CEARP Phase I DRAFT April 1906 Section V, Page V-3¢
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YAlu Eflflyent Pipe. 700 Area Persons

tioned that prior to beginning evaporation operations 1o Building 374, the -  .eng P pe
from Building 774 to the 207 solar evaporstion ponds separated and leaked These evapo-
ration operations started 1n 1980 and now evaporate the e¢fflueat (rom Building 774
Since the start of operations in Building 374, this pipe has pot been used Matermals in-
troduced into the eavironment from this leaking pipe damaged the vegetation in localized
areas. This ares was cleaned up and 80 curreat visual evidence of this leak exists. The
ptpe carried a radiogctive aqueous solution with caustics or acids. The natural buffering
action of the soil would have neutralized these caustics or scids, snd 80 environmenrtal
hazard should remain. Additionally, surface radioactivity sbove background should have
been removed during the radiometric survey

CERCLA Finding - Remedial action completed; verification wil] be made under
CEARP Phase V; therefore, 2 CERCLA (indiag for FFSDIF, PA, and PSI is not appropri-
ate, aor is HRS and MHRS Migrstioa Mode scoring

Planned Futurs Action - Reconnaissance data will be collected as part of CEARP
Phase V to verify and documeat the sdequacy of the remedial action. In addition, steps
will be taken to 1dentify and plan for any continuing monitoring requirements needed to
demoastrate control of any potential migration or to recognize future problems sde-

quately

VALv. Low-Level Raduoactive Waste Leak, 900 Ares Some people

iaterviewed mentioned that, during some coostruction activities, the low.level waste dis-
charge line between Building 995 and Buildiag 774 had been severed seversl times
Materials 1atroduced into the environment (rom these leaks may be masked by the relesses
from the 207 solar evaporation poads. The low-level waste line carried aa squeous waste
high in nitrates with small amounts of plutosium.

CERCLA Fiading - Positive for FFSDIF, PA, and PSI; however, there is not suffi-
cient 1aformation to calculate HRS and MHRS Migration Mode Scores.

Planned Future Actioa - The additional studies planned for the 207 solar evapors-
tion ponds (Sec. V A.3h) will eacompass poteatial contamination from thess releases. A
CEARP Phass | reconnaissance field study will be conducted to determine the presence or

Sestisn V, Page V.37
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absence of hazardous substances and the potential for migration into var eavircamen-
ta!l pathways Based oo the results of this study, appropriate action will e aken

YAJlw_  Ash Pits Opjunal Plant Site Quinide the Security-Fenced

Area, Prior to the early 1960s, an incinerator was located along the west access road nesr
the plant's original west boundary. This was a small 1ncioerstor (firebox with & 10 to 20
ft stack) used to burn office-type wastes. People also mentioned ia interviews that de.
pleted uranium chips were burned 1 this incinerstor. The ashes were either put into pits
(located adjacent to the incinerator) or were pushed over the nude of the hill sext to the
incinerstor into the Womsn Cresk drainage. [acinerstion was discontiaued and the 1acin-
erstor was demolished in the early 1960s. The ash pits were covered with fill. The types
and amounts of hazardous substances that may remain at this site sre uakaown

CERCLA Finding - Posttsve for FFSDIF, PA, and PSI, however, there is not suffi-
cient information to calculaie- HRS snd MHRS Migratioa Mode Scores.

Plaoned Future Action « A CEARP Phase I reconnaissaace field study will be
cooducted to determine the preseace or absence of hszardous sudbstances and the potentsal
for migration iato various environmental pathways. Based on the results of this study,
appropriate sctioa will be taken.

Y.Alx. Qld Qutfall, 700 Ares, Persons interviewed meationed that

some process or lsuadry waste lines from Building 771 drained iato the Walaut Creek out-
fall for the first couple of years of building operations. The exsct time is unknown,
however, it would have been in the mid-1950s.

The materials iatroduced into the eaviroameat from these waste lines (sodium,
potassium, sulfates and mitrates) would no longer be detectable, with the possible excep-
ti0n of radioisotopes. However, because the process waste was ot well characterized 1a
carly operations, sdditioas] dats ars needed to determine if other residusl nonradiosctive
bazardous substances remain in the eavironment at this location. Radiological monitoring
of selected locstions oa this stream chanmel is performed annually, and thess dats do not
indicate levels of radioisotopes sbove applicable stsndsrds (AEMR 1974 through AEMR

1983).

CERCLA Findiog - Positive for FESDIF, PA, snd PSI; however, there is not suff:-
cient information to calculste HRS and MHRS Migration Mode Scores.

Rogky Plate Plant CEARP Phase | DRAFT April 1908 Section V, Page V.38
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Planned Future Action - A CEARP Phase | reconnaissance [(ield study wy;
conducted to determine the presence or absence of hazardous substances snd the poteriial
for migration i1nto various environmental pathways Based on the results of this study

appropriate action will be taken

V.ALv. Qi Burn Pt Number L 300 Arca Building 335 13 con-

structed over o1l bura pit number | and s lLithium metsl destruction site  This pit was
used 1n 1956 to burn aul containing depleted uranium. It contained residual by-products
from burpoing operations and was covered with sosl (Owen 1973)

CERCLA Finding - Positaive for FFSDIF, PA, aad PSI, however, there is not suffi-
cient 1oformation to cslculate HRS and MHRS Migration Mode Scores.

Planned Future Action - A CEARP Phase I reconnaissance field study will be
conducted to determine the presence or abseace of hazardous substances and the poteatisl
Cor migration into various environmeatal pathways Based on the results of this study,
appropriate action will be taken

YAz Oil Bura Pit Number 2, 900 Arca, Oil burn pit number 2

was located close to the mound ares nocrth of the 503 drum storage sres This pit was
used in 1957 and from 1961-1965 to bura approximately 1,083 drums of oil contsining
aranium. The residues from the burning operations and some flaticaed drums were cov-
ered with backfill The pit was subsequently cleaned up sad removed during the 19703,
Cleanup operations required the excavation of a hole approximately 5 [t deep (Owen

1973).

CERCLA Finding - Remedial action completed; verification will be made under
CEARP Phase V, therefore, s CERCLA finding for FFSDIF, PA, and PSI is not appropri-
ate, nor 1s HRS and MHRS Migration Mode scoring.

Planned Future Action - Reconnaissance data will be collected as part of CEARP
Phase V to verify and document the adequacy of the remedisl action. la addition, steps
will be takes to identify sad plan for apy continuing monitoring requirements aceded to
demonstrate control of any potentisl migration or to recognize future problems ade-
quately.

Rocky Flats Plsat CEARP Phese 1 DRAFT April 1004 Section V, Page V.29
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V.Adaa, Sludge Dispersal, 900 Area  The studge from the sc  ge

treatment plant 1s collected in drying beds and, once dried, 1s packaged 20d th nre, ;ff.
site for disposal as radioactive waste The only radicactive material tr. entered *he
sewage treatment plant was radioactive laundry effluent from about 1969 10 1973  Prior
to 1983, some of the dried sludge became airborne and was dispersed around the drying
beds and on both sides of the perimeter road cast of Building 995 during packaging oper-
auons Those operations are now conducted in sn enclosure Concentrations of residusal
bazardous substances introduced to the eavironment from this windblowsn sludge are ya-

known

CERCLA Finding - Positive for FFSDIF, PA, and PSI; however, there is not suffi-
cient information to calculate HRS snd MHRS Migration Mode Scores.

Planned Future Action - A CEARP Phase | reconnaissance field study will be
conducted to determine the presence or absence of hazsrdous substances and the poteatial
for migration into various eavironmental pathways Based on the results of this study,

appropriate action will be takean.

Y.Albb Waste Spills, 100 Arca,  Persons interviewed mentioned

that several small spills of nitrate wastes occurred around the outside of Building 123
These wastes may have coatained radionuclides. The nitrates introduced into the eavi-
ronment from these small spills would probably not be detectable The radiometric survey
should have ideatified any areas with radioactivity above background levels, sad any ma-
terial found should have been clesned up, packaged, and shipped offsite 10 a DOE dis-

posal facility

CERCLA Finding - Remedial action completed, verification will be made under
CEARP Phase V, therefore, 8 CERCLA finding for FFSDIF, PA, and PSI is aot appropri-
ate, nor 13 HRS snod MHRS Migration Mode scoring.

Planned Future Action - The radiometric survey data will be completed by CEARP
and used to verify and to document the adequacy of the remedial action. In addition,
steps will be taken to ideatify sand piamn for sny continuing monitoriag requirements
needed to demonstrate control of any poteatis! migration or to recognize future problems
adequately. Based on the results of these data, appropriste action will be taken.

Rocky Flsts Plant CEARP Phase 1 DRAPT April 1988 Section V, Page V-30
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VAdce Sanitary Waste Line Leak, 800 Area In January 5 he

sanitary waste line located south of Building 881 ieaked The waste line was r» ed,
and an earthen dike was placed to prevent seepage into the south iaterceptor ditch (PC
1985b) The only radioactive material that entered the sanitary sewer system was radioac-
tive laundry effluent from about 1969 to 1973 Whether hazardous substances exist at this

site 13 unknown

CERCLA Finding - Positive for FFSDIF, PA, and PSI, however, there 1s not suff-
cient information to calculate HRS and MHRS Migration Mode Scores

Planned Future Action - A CEARP Phase | reconnsissance field study will be
econducted to determine the presence or absence of hazardous substances and the potential
for migration 1ato various environmental pathways Based oa the results of this study,

sppropriate action will be taken

Y.Aldd “Underground Concrete Tanks, 400 Area, There are several

waderground concrete tanks located south of Building 441 that contained aitrates and pos-
sibly radionuclides. Persons interviewed mentioned that these tanks msy have leaked.
They were part of the original process waste system and bhave not been removed

CERCLA Finding - Positive for FFSDIF, PA, and PSl, however, there 13 not suffi-
cient information to calculate HRS and MHRS Migration Mode Scores

Planned Future Action - These tanks will be included in the onsite tank inveatory
(Sec VB6d) A CEARP Phase I reconnaissance field study will be conducted to deter-
mine the presence or absence of hazardous substances and the poteatial for migration into
various eavironmental pathways. Based on the results of this study, sppropriate sction

will be taken.

Y.Al.ce, Pallet Burn Site, 900 Ares. Some of those interviewed said

that in 1965, sn ares southwest of oil burn pit number 2 was used to destroy woodea pal-
lets. The types of hazardous substances or radionuclides that may have been spilled on
these pallets is unknown. This site was removed in the 1970s.

CERCLA Finding - Remedial action completed; verificetion will be made under
CEARP Phase V; therefore, 8 CERCLA finding for FFSDIF, PA, and PSI is not sppropri-
ate, nor is HRS and MHRS Migration Mode scoring.
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Planned Future Action - The radiometric survey data will be compiled by « p
and used to verily and to document the adequacy of the remedial action In ad:  n,
steps will be taken to i1dentify and plas for abpy continuing monitoring requirements
needed to demonstrate control of any potential migration or to recognize future problems

adequately Based on the results of these data, appropriate action will be taken

VA4 wi i v W,
Contamipnation Table V-4 lists potentisl CERCLA utes at the plant known or suspected
to have noaradioactive hazardous waste or contamination Becsuse none of these sites
contain radioisotopes, MHRS Mugration Mode scoring 1s not applhicable These sites are
discussed in the same order as they are listed in Table V-4

V.Ad4a Cooling Tower Blowdown, 300 Area Persons interviewed

mentioned that the area immediately south of Building 374 received some cooling tower
blowdowa (containing chromates and aigicides) The amount of these materials that may

remain 10 the environment at this site 1s unkoown

CERCLA Finding - Posttive for FFSDIF, PA, and PSI, however, there 1s not suffi-
cient information to calculate 3 HRS Migration Mode Score

Planned Future Action - A CEARP Phase I reconnaissance field study will be
conducted to determine the presence or absence of hazardous substances and the potential
for migration into various environmental psthways Based on the results of this study,

appropriate action will be takean

Y A4b Cooling Tower Blowdown, 700 Area. Persons interviewed

mentioned that there was some cooling tower blowdown south of Building 774 that
drained northward into North Walaut Creek This water contained chromates and algs-
cides. They probably referred to the coolsng tower spill of about 400 gal that leaked iato
a storm drain near Building 779 is December 1976 Analysis of this spill indicated about

30 ppm total chromium 1n the water spalled (PC 1985D).

CERCLA Finding - Positive for FFSDIF, PA, snod PSI; however, there is not suffi-
cient information to calculate 8 HRS Migration Mode Score.

Planned Future Action - A CEARP Phase | reconnaissance (ield study will be
conducted to determine the presence or abseace of hazardous substances and the potential
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for migration into various environmental pathways Based on the results of this study,

appropriate action will be taken

YAdc Hillside Onl Leak, 800 Area In 1973, there was an oil leak,

believed to be from the fuel o1l storage tanks (Sec V A 40) on the hillside south of
Building 88} Straw was used to limit the spread of the oil, and the oil-soaked straw and
soil were removed and placed in the present onsite landfill (Owen 1973) The concentra-
tson of fuel o1l residusis remaining 10 the environment at this site 18 unknown

CERCLA Finding - Positaive for FFSDIF, PA, and PSI, however, there is ant suffi.
cient information to calculate a HRS Migration Mode Score,

Planned Future Action - A CEARP Phase | reconnaissance field study will be
conducted to determine the presence or absence of hazardous substances and the potential

for migration into various environmental pathways Based on the results of thas study,

appropriate action will be taken

V.Ad4d Oil Leak, 400 Arca In November 1977, an underground oil

leak was discovered near Buildiag 443 (the steam plsat) The leak was from a transfer
pipe that was excavated and repaired Oil has been periodically spilled in this area, snd
1a July 1983, high groundwater forced oil out of the soil near this building (PC 1985b)
The concentration of o1l residuals remaining 1n the eavirooment at this site is unknown

CERCLA Finding - Positive for FFSDIF, PA, and PSI; however, there is not suffi-

cient information to calculate a HRS Migration Mode Score

Planned Future Action - A CEARP Phase [ reconnaissance field study will be
conducted to determine the presence or absence ol hazardous substances and the potentisl
for migration 1nto various eovironments! pathways. Based on the results of this study,

appropriate action will be taken.

YAde O Sludge Pit. 300 Arca. In 1958, approximately 30 to SO

drums of oil sludge from cleaning storage tanks (Sec. V A 40) were emptied into a pit
south of Building 881 The pit was covered with {11l (Owen 1973). The concentrstion of
fael oil residuals remaining in the eavironment at this site is uaknown.
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CERCLA Finding - Posstire for FFSDIF, PA, and PSI, HRS Migration Mode Score
9 (Appeandix B)

Planned Future Action - This site will be evaluated under CEARP Phase I to de-

termine whether future action 1s warranted under CEARP Phase [II

YAAL Fuel Ol Leak, 300 Arca In August 1981, spproximately 200

gal of fuel o1] (»2 diesel) was spilled north of Building 374 The area was subsequently
cleaned (PC 1985a)

CERCLA Finding - Remedial action completed, verification will be made under
CEARP Phase V, therefore, s CERCLA [inding for FFSDIF, PA, and PSI is not appropr:-
ate, nor 11 HRS Migration Mode scoring

Planned Future Action - Reconnaissance data will be collected as part of CEARP
Phase V 1o verify and documeant the adequacy of the remedial action In addition, steps
will be taken to identify and plan {or any continuing monitoring requirements needed to
demonstrate coatrol of any potentisl migration or to recognize future problems ade-

quately

V.A.4z Fuel O1l Tank, 600 Area. One of the fuel oil tanks (facility

221) located south of Central Avenue and west of 7th Street overflowed in January 1971
while being filled This overflow (approximately 700 gal) was contained within the diked
area, cleaned up, and the o1l recycled (PC 1985b) A similar spill of approximstely 400

gal occurred 10 February 1979

CERCLA Finding - Remedial action completed, verification will be made under
CEARP Phase V, therefore, s CERCLA finding for FFSDIF, PA, and PSI is aot appropri-

ate, nor 138 HRS Migration Mode scoring.

Planned Future Action - Recoanassance data wiil be collected as part of CEARP
Phase V to verify and document the adequacy of the remedial action. In addition, steps
will be taken to identify and plan for any continuing monitoring requirements needed to
demonstrate coatrol of aay potential migration or to recognize future problems ade-

quately,
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VA4h Luhium Metal Destruction Sire, 300 Area Building 33§ s

constructed over aa old lsthium metal destrucuon site  Lithium metal was disposed of at
this location by placing i1t 10 trenches and reacting 1t with water, the residues were cov-
ered with soil 13 addinion, the 335 Ares (and later the building) was used by the (ire de-
partment for training (Owen 1973)

CERCLA Findiag - Positive for FFSDIF, PA, and PSI, HRS Migration Mode S::ore
8 (Appendiz B).

Planned Future Action - This site will be evaluated under CEARP Phase II to de-
termine whether future action is warranted under CEARP Phase ]I

VALL Reactive Metal Destruction Site, 900 Argg The 952 area, the

reactive metals destruction site, is located south of the 903 drum storage srer. This site
wss used during the 19503 and 19603 primarnily for the dispossl of lithium metal (400 to
500 Ibs of lichium carboanste) buried in treaches. la addition, liquids (type uanknown)
were occasionally burned at this location (Owes 1973) The types and quantities of haz-
ardous msterisls remsining at this site are unknowa

CERCLA Finding - Positsve for FFSDIF, PA, aad PSI, HRS Migration Mode Score
16 (Appendix B).

Planned Future Action - This site will be evaluated under CEARP Phase Il 1o de-
termine whether future sction is warranted uader CEARP Phase [IL

VAL Chenucal Storaze, 300 Area, Prior to the md-1970s, 2 non-

radioactive chemical storags area existed east of Building 551. This area was used to
store drum quantities of scids, oils, sosps, and solvents. Records indicate that lesks may
have occurred in this srea (Owea 1973 The quaatity of solvent that remsinsg in the soil

at this site i1s usknown.

CERCLA Finding - Positive for FFSDIF, PA, sad PSL however, there 13 not suffi-
cieat information to calculate s HRS Migratioa Mode Score.

Planaed Future Action - A CEARP Phase 1 reconnaissance field study will be
conducted to determine the presence or absence of hazardous subdstances and the poteatial
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for migration into various environmental pathways Based os the results of this studyv,

appropriate action wilj be takes.

YAdk Fiberglasung Azeas (2), 600 Arex During the 1970s, loca-

tions both sorth and west of Buildiag 664 were used for {iberglassing waste packing
boxes Persons interviewed mentioned that these locatioas mey coateis spilled polyester
resnin, peroxide catalyst msterisls, and cleaning solvents. The chemical conceatrations re-

maining in the so11 at these sites are unknown

CERCLA Tinding - Positive for FFSDIF, PA, and PSI; however, there is not suffi-
cient information to calculate 8 HRS Migratios Mode Scors.

Planned Future Action - A CEARP Phase [ reconnaissance fisld study will be
conducted to determine the presence or absence of hazardous substances and the poteatial
for migration 18t0 various eavironmental pathways, Based on the results of this study,

sppropriats action will be takea.

Y.A 4l Liouid Dumpins, 300 Azsa, Persoas interviewed mentionsd

that prior to 1969, the ares east of Buildiag 881 was used (or dumping liquid and for dis.
posing of empty drums (type of liquid or residusl msterial in the drums was uakaown).
The ground surface was covered with scrap metal and disturded, indicating burial of
some type. The conceatration of hazardous material that may be presest in the soil at

this site 1s unkaown,

CERCLA Finding - Positive for FFSDIF, PA, and PSI; however, there is not suffi-
cient information to cslculate 8 HRS Migration Mode Score.

Planned Future Action = A CEARP Phase | recosnaissunce field study will be
coanducted to determine the preseace or abssace of hazardous sudstances sad the potential
for migration isto various environmeats! pathwsys. Based os the results of this study,

appropriate actiog will be taken.

V.A4m Chemical Burisl 800 Ares Some persons iaterviewed men-

tioned that the area south of Building 881 was used to dury uaksown chemicals.
Concentrations of hazardous materials that remain in the soil at this site are unknown.
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CERCLA Finding - Positive for FFSDIF, PA, and PSI, however. there 13 not suffl.
ctent information to caiculate s HRS Migration Mode Score

Planned Future Action - A CEARP Phase [ reconnaissance field study will be
conducted to determine the presence or absence of hazardous substances and the potential
for migration 1ato various eaviroomental pathways Based on the results of thys study,

appropriate action will be taken

VAdn Qutfall 200 Area Persons interviewed mentioned that an

outfall existed south of Building 881 This outlall probably was the pipe on the hillside
south of Building 881 that discharged water 1o December 1977 Water ssmples determined
that this pipe 13 a clesnout pipe for an overfliow line from e cooling tower (PC 1985¢).

CERCLA Finding - Positive for FFSDIF, PA, and PSI, however, there 13 not suffi-
cient 1nformation to calculate a HRS Migration Mode Scors.

Plaaned Future Action « A CEARP Phase | reconnsissance field study will be
conducted to determine the presence or absence of hazardous substances and the poteatial
for migration into various eavironmental pathways. Based oa the results of this study,

appropriate action will be taken.

VA4 Our-of-Service Fuel Tanks 800 Ares, Persons interviewed

stated that asbestos was placed 1a two out-of-service w6 fuel oil tanks locsted south of
Building 881 and that the tanks were then filled with concrete (PC 1985s)

CERCLA Finding - Positive for FFSDIF, PA, and PSI, however, there is not suffi-
cient information to calculate a HRS Migration Mods Score.

Plsnned Future Action - The tanks will be 1acluded ia the omsite tank inventory
(Sec. VB6.d).. A CEARP Phase I retonnsissance field study will be conducted to deter-
mine the presence or absence of hazsrdous substances and the potestial for migration into
various eavironmental pathways. Based oa the results of this study, appropriate sction

will be taken.

Y.Adpn Acid Leaks (2), 400 Area, In September 1970, approximately

1.500 gal of sulfuric acid was spilled inside Building 443 aad drained eastward from the

Soction V, Page V-l
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building This acid was captured in an ecarthes trap dug 1o an open (ield and seutralized
with Lime (Owea 1973, PC 1985¢) The trap 1s now covered by buildings

Persoas iaterviewed mentioned that another acid leak occurred aorth of Building
444  Several hundred gallons of scid lesked from s tank snd flowed slong Centrsl
Avenue in the drainage ditch. Details on cleasup operations sre sot knowa

These acids would have been neutralized by the buffering sction of the soil, and
the resulting by-products would have been bdenige and highly mobile ia the eaviroament

No eavironmental hazard should remain.

CERCLA Finding - Negative for FFSDIF, PA, and PSI, therefore, a HRS Migration
Mode Score 13 not calculated.

Planned Future Action - No further action 13 warranted.

Y.Ada Acid Lesk 300 Area Persons interviewed meantioned that s

drum coataining s mixture of mitric acid and hydrochloric scid lesked sear the enst gate
of Building 374 in 1983. This acid would have beea quickly acutralized Dy the duffering
action of the soil, and the resuiting by-products would bave been benign and highly mo-
bile 10 the eavironment. No eavironmental hazard should remain.

CERCLA Finding - Negative for FFSDIF, PA, and PSI, therefore, s HRS Migration

Mode Score is not calculated.

Planned Future Action - No further action is warranted.

Y.Adr Multinle Acid Soills, 800 Area Persons interviewed men-

tioned that there had beea acid spills both aorth and west of Building 881. Spilled mate-
rial was washed down with water to dilute the acid sad disperse it or the ground.

The dilute scids would have beea quickly neutrslized by the duffering action of
the 30il, snd the resulting Ly-products would have desa beniga aad highly mobile in the

environmeat. No environmental hazard should remain.

CERCLA Finding - Negative for FFSDIF, PA, and PSL; therefore, s HRS Migration
Mode Scors is not calculated.
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Planoed Future Action « No further action 13 warranted

VA4S Causuc/Acid Spulls, 700 Area From the start of opersuion
to the present, aumerous small leaks and spills of caustic and acid have occurred in the
area around Building 771 while tanks were being (illed 30d and material was being trans-
ferred Potassium hydroxide and sodium hydroxide supply tanks are located south of
Building 771, and hydroftuoric acid (HF) is handled st the HF storage ares (Owen 1973)

During the interviews, people meantioned that there had been small leaks sad spills
at the caustics receiving arcas north and south of Building 774, These spills were washed
down with water, diluting the spilled materis!l and carrying the diluted chemical away
from the building.

The caustics and/or scids would have been quickly aeutralized by the buffering
action of the soil, sad the resulting dy-products (sodium, potassium, sulfates, snd nitrates)
would have been benign and highly mobile 1a the eaviroomeat. Howsver, the fluoride
concentrations remaining 12 the environment sre unknown.

CERCLA Finding - Positive for FFSDIF, PA, snd PSI, however, there is not suffi-
cient information to cslculate s HRS Migration Mode Score.

Planoed Future Action - A CEARP Phase 1 reconnaissance field study will be con-
ducted to determine the presence or absence of hazardous substances and the potential for
migration into various eavironmental patbways. Based ou the results of this study, ap-
propriate sction will be takea.

VA4LL Caustic Lesk, 40Q Area Ia 1978, approximately 1,000 gsl of
concentrated sodium hydroxide was sccidentally released from the steam plast catch basia
to the Ceantral Avenue ditch. This liquid was diverted to reteation poad B-1 oa South
Walaut Creek for temporsry contsinment and seutralization. Severs! actions were taken
that prevented the material from leaving the plant. After alum was added to neutralize
the contents of retention poad B-1, the liquid in retentios pond B-1 was transferred to the
207 solar evsporation posd B-North (PC 1985b). Any sodium hydroxide remsining in the
environment would have been neutralized by the buffering action of the soil. No envi-
ronmentsl hazard should remsin.
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CERCLA Finding - Negative for FFSDIF, PA, and PSI, therefore, 3 HRS Migration
Mode Score is aot calculated

Planned Future Action » No further sction 13 warranted

YAdu Hvdrogea Peroxide Soull, 400 Area [n April 1981, a $5-ga]

drum of hydrogen peroxide was dropped st the coraer of Sth Strest and Centrs! Avenys,
The drum ruptured, and the Liquid was contained 1n a hole dug at this locatioa The hole
was subsequently covered (PC 1983b) This spill would have been neutrslized by the
buffering action of the s01l. No saviroamental bazard should remsin.

CERCLA Finding - Negative for FFSDIF, PA, and PSI, therefore, 3 HRS Migrstion
Mode Score is not calculated.

Planned Future Action - No further sction is warrsated,

Y.A4v. Multiole Solvent Soills, 400 Area Persons Interviewed mea-

tioned that prior to 1979 both the southwest and west side of Building 444 wers used for
monradioactive solvent storage. Becaute of minor leaks and spills, these locations may
contain low levels of hydrocarbons. It is aot knowa if solvents remain ia the sotl at this

site.

CERCLA Finding - Positive for FFSDIF, PA, and PSI, however, there 13 not suff;-
cient information to cslculate a HRS Migratioa Mode Score

Plasned Future Action - A CEARP Phase | reconnaissance field study will be
conducted to determine the presence or absence of hazardous substances and the potential
for migration into various eavironmenta] pathways Based on the results of this study,
appropriste action will be tsken.

YAdw, Muyltiole Solveat Saills, 700 Ares Carboa tetrachloride

tanks are located within diked areas porth sad south of Buildiag 776 sad sorth of the
Building 776 compressor house. These tanks overflowed during the 1970s, and smsll lesks
amd spills occurred during tank filling operations. [a sddition, one of these tanks rup-
twred in June 1981. The solvent drained into & sump, which pumped some of the liquid
onto the ground surface (PC 1985Db).
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Persons interviewed mennioned that 100 to 200 gal of trichloroethylene was spiiled
(prior to 1970) at the north side of Building 776 They did not recall any mitigation mea-
sures This spail may have been carbon tetrachloride (PC 19853) It 1s not known whether

solvents remain 1a the eavironment at these sites

CERCLA Finding - Posaitive for FFSDIF, PA, and PSl, however, there is not su(f:-
cient 1nformation to calculate 3 HRS Migration Mode Score

Planped Future Actios - A CEARP Phase | reconnsissance field study will be
coaducted to determine the presence or abseace of hazardous substances snd the potential
for migration 1010 various esvironmental pathways. Based os the results of this study,
appropriste action will be taken.

YAsx,  Muluole Solvent Soulls 900 Area  Locstions along the

perimeter road south of the old East Guard Gate (Gate 9) were used as solvent storage ar-
eas. Persons interviewed menmoned that there may have been minor leaks or spills. This
rosd also had used motor oil 'put on 1t for dust control. It 13 not known if solveats or o1l

residusls remsin 10 the 30il at this site.

CERCLA Finding - Positive for FFSDIF, PA, and PSI; however, there 13 not suffi-
cient 1nformation to calculate s HRS Migration Mode Score

Planoed Future Action - A CEARP Phase | recoansissance field study will be
conducted to determine the presence or absence of hazardous substances and the potential
for migration 10t0 various eavironmeantal pathways. Based on the results of this study,

appropriste actios will be taken

VALY Antfreeze Discharge, Original Plant Site Outside the
Security- Fenced Area. Ia December 1980, spproximately 155 gal of 25% ethylene glycol
(antifrecze) was released from a chiller unst iato s floor draia is Building 708. The flow
was contained by diverting the storm water system discharge into retention pond B-1 (PC
1985¢) The ethylene glycol introduced isto the eaviroament from this spill would no

longer be detectable. No eavironmentsl hazard should remsin.

CERCLA Finding - Negative for FFSDIF, PA, sad PSI; therefore, s HRS Migration

Mode Score is not calculated.
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Planned Future Actios - The reteation ponds will be examined under CEARP
Phase 1] (Sec V A 31) No further action is warranted.

YAdz Steam Condenmate Leak, 400 Area Ia November 1979, a

stecam condensate line between Building 443 snd s vaive pit aorth of the gasoline storage

tank leaked. Water snalyses indicated & low concent:ation (0135 ppm) of amines. This
line was takea out of service aad the condensate was rerouted through & different system
(PC 1985b) The amines introduced into the environment from this leak would no loager
be detectable. No environmental hazard should remain.

CERCLA Finding - Negative for FFSDIF, PA, sad PSI; therefore, s HRS Migrstion
Mode Score 13 not calculsted.

Planned Future Action - No further action 13 warraated

VAdas Steam Condensate Leak. 700 Args In September 1979, o

steam condensate line broke near Building 707 and water from this line flowed through
poad B-4 into Walout Creek. This leak did not preseat sny eaviroameatal hazard,

CERCLA Fiading - Negative for FFSDIF, PA, sad PSI, therefore, 8 HRS Migration
Mode Scors is not calculated.

Planned Future Action - No further action is warranted.

Y.A4bb,_ Nickel Carbonyl Disoosal, Original Plant Site Qutside the
Securitv-Fenced Arca Persoas interviewed mentioned that seversl bottlss of nmickel car-
bonyl were destroyed in 8 hole drilled oasite south of Lindsay Ranch. The valves were
cracked open and the cylinders were lowered into the hole by ropes. After 24 hrs the
cylinders were removed, veated by smsll arms lire, and bDuried in the presest onsite land-
fill Two cylinders got stuck in the hole and were buried ia place. Nickel carboayl is
highly volatile, and veating these cylinders ia this hole would not result in an environ-
mental hazard. No environmental hazard should remain.

CERCLA Finding - Negative for FFSDIF, PA, and PSL; therefore, 8 HRS Migration
Mode Score is not calculated.

Plaaned Future Action - No further action 13 warranted,
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Yadcc Water Treatmen: Plant Backwash Pond, 100 Area Persons

1aterviewed mentioned that during the early 19703, backwash from the raw water treat.
ment plant (Building 124) was collected 18 a pond on the south side of the building This
water would have contained flocculstes (slumiaum sulfate snd lime), residusl chiorine,
and suspended solids They said the pond dried up and was destroyed in the late 19703
when the new cansl system that reroules surface water around the plaat site was con-
structed The matenials introduced into the eavironment from this pond would not pose

an eaviroameants! hazard.

CERCLA Finding - Negative for FFSDIF, PA, and PSI; therefore, 2 HRS Migration
Mode Score 13 not calculated

Planned Future Action - No further action is warranted

Y.Addd, Scrap Metal Sites, 300 Area. People said during the inter.

views that two scrap metal disposal sites (nonradicactive, nonhazardous, nonprecious met-
als) southwest of Building 559 were removed in the early 1980s whea the persoanel secu-
rity zone (PSZ) was coastructed. They siso sa:d that one of these sites may hgve received
some old transformers that contained PCBs. However, no transformers were found during
the excavation (PC 1985¢). No eaviroamental hazard should remsin.

The residue from these sites was monitored for radioactivity, found clean, and disposed

of in the present onsite landfill,

h CERCLA Finding - Negative for FFSDIF, PA, and PSI, therefore, 8 HRS Migration

Mode Score is not calculated.

Planned Future Action - No further action is warrsnted.

YAdce VOCy in Groundwater, Rocky Flats Plaat conducted 3

preliminary screening of the plant’s drinking water, surface water, and groundwater :n
March sad April 1985, for volatile organic compounds (VOCs). Results of these analyses
imdicated that a0 YOCs were preseat 1a the drinking or surfsce water st the plant.
However, these preliminsry dats do indicate the presescs of VOCs in the grovadwater:
trichlorosthylene 6,400 ppb; tetrachloroethylens 16,000 ppbd; 1,l-dichloroethylene 1,300
ppb, and 1,1,1-trichloroethane 4,800 ppb (Setlock 1985%).
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The State of Colorsdo requires spectal construction techniques on land containing
plutonium at concentrations greater than 2 dpm/g  This himit 13 far below the proposed
EPA screening level derived from proposed dose limits Based oo this state-imposed limit,
recent data indicate that some land directly east of the plant may require these special
measures prior to construction activities. Samples taken using the state’s criteris showed a
median of 20 dpm/g for one parcel of land and 70 dpm/g (or another; however, using
another method of sampling (to a depth of § cm instead of | cm) these same samples
yielded medians of 0 7 and | 4 dpm/g respectively (RFEIS 1980)

CERCLA Finding - Measured radiosctivity below EPA screening levels; verifica-
tion will be made under CEARP Phase V; therefore, s CERCLA finding for FFSDIF, PA.
snd PSI is not appropriate, sor is HRS or MHRS scoring.

Planned Future Action - Based on curreat data, existing conditions do not pose an
environmeatal risk (EPA 1976) Monitoring will be continued to detect any changes ia ex-
1isting conditions. Based on these dats, sppropriste sctions will be takean.

YASLh Great Western Reservoir Small smounts of plutonium-239

have accumulated in the sediments of the Grest Western Reservoir, which lies approxi-
mately 1 5 mi east of the castera edge of the plant boundary Part of the ianfluesnt 1ato this
body of water is from the north and south forks of Walaut Creek, both of which flow
east (rom the plant site. Great Western Reservoir (3,250 acre ft) is used as part of the
municipsl water supply for the city of Broomfieid and has the capacity to support about

14 500 persons.

Numerous studies of plutonium sad smericium conceatrations 1n the Grest Western
Reservoir have been made, iacluding two by the EPA and others (EPA 1973, EPA 1975;
Krey 1975, Thomas 1981, Setlock 1983). Thess studies have showa that detectadle levels of
plutonium exist at depth in the sedimeatary columa, but that the levels of radiosctivity
present (higher than fallout levels) do not coastitute as ¢avironmental hazard. The plu-
tonium in this sedimeatary columa is firmly atiached to particulates, does not exhibdit
post-depositionsl migration, sad is very insoludle is water.

The total plutonium and smericium iaveatories (based oa 2 single core sample) in
the Great Westera Reservoir are estimsted st 244 mCi plutonium sad 73 mCi smericium,
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with most of this activity located 1o the deep sediment deposits 2t the eastern end of the

reservoir (Thomas 1981).

Rockwell International has collected an extensive data base oa the Great Western
Reservoir 10 address plutosium concentrations in reservoir sediment a3 relsted to plant
operations (Setlock 198352) Anslyses of more than 60 sampling locations within the reser-
voir have shown that sedimentation rates within the reservoir are not uniform, but rather,
sediments accumulate at a higher rate 18 the castern (deeper) portion of the reservoir [a
addition, these dats validate the studies performed 10 the 1970y showing fsllout levels of
plutonium 10 sediments from above-ground weapon tests conducted elsewhere o the 1950s
and 19603 Sediment core profiles show plutonium concentrations peak at depth (former
deposition), sad indicate that no post-depositions] migranion is occurring in the sedimen-
tary column (the plutonium 1s {ixed to particulates at depth). Dats from this study will
be used to update inventories of radioisotopes in the Great Westera Reservorr.

The naturally occurriag radium-226 1o surface and domestic waters anear the plant
represents & much greater relative contribution to public radistion exposure than do traces
of plutonium. The measured activity of radium-226 has beea 100 to 1,000 times greater
than that of plutonium (Thomas 198§) Therefore, no additional studies will be performed
on the Great Western Reservoir uader CEARP

CERCLA Finding - Measured radiosctivity below EPA screening levels; verifics-
tion will be made under CEARP Phase V, therefore, 8 CERCLA finding for FFSDIF, PA.

and PSI 13 not appropriate, nor 1s HRS or MHRS scoring

Planned Futurs Action - Based on current dats, existing conditions do not pose an
environmental risk (EPA 1976). Monitoring wall be coatinued to detect aay changes 1n ex-
isting conditions. Based on these dats, appropriate actions will be takea.

V.ASc Standigy Lake Standley Lake i3 a large body of water

(43,000 acre ft) located southeast of the plant, spproximately 2 mi from the closent plant
boundary. Womaa Creek is & tributary of Standley Lake. The majority of water flowing
into Standley Lake is from Clear Creek via aa irrigation ditch. This reservoir is used 83 2
part of the municipal water supplies for the communities of Westmianster, Northglenn, and

Thoraton.
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Numerous radioclegical studies have been made of Standley Lake (EPA 1973, EPA
1975, Thomas 1981, and Setlock 1985¢c) Plutonium and americium are found 18 the sed:-
ments of the lake st levels at or slightly above woridwide {allout However, these levels
are below levels that would pose a heslth hazard to ares resideats (Thomas 1981) The to-
tal inventories of plutosium and smericium (based ca a sningle core samplg) in Standley
Lake are sstimated at 6] mCi plutonium and 18 eCi americium.

As previously mentioned, the asturally occurring radium-226 in surface sad do-
mestic waters nesr the plant represents & much greater relative contribution to public ra-
diation exposure than the traces of plutonium. The messured activity of radium-226 has
been 100 to 1,000 times greater than that of plutonium (Thomas 1981)

CERCLA Finding - Measured radioactivity below EPA screening levels: verifica-
tion will be made uoder CEARP Phass V, therefore, 8 CERCLA finding for FFSDIF, PA,
and PSI is not appropriste, nor is HRS or MHRS scoring.

Planned Future Action - Based on current data, existing cosditions do not pose an
environmental risk (EPA 1976). Monitoriag will be continued to detect aay chaoges in ex.
isting coaditions. Based oa these data, appropriate actions will be taken.

YASd Mower Reservoir, Mower Reservoir is & small body of wa-
ter located southeast of the plant that receives water from Woman Creek vis an irrigation
ditch originating on the plaat site Little documentation exists on this small reservoir
Concentrations of radioisotopes on sediments in this reservoir would aot be expected to
exceed those found in either Great Westers Reservoir or in Standley Lake. These two
bodies of water have been carefully analyzed ss mentioned sbove (Sec. VASH and

V ASe)

CERCLA Fiading - Messured radiosctivity below EPA screcning levels; verifica.
tion will be made under CEARP Phase V; therefore, « CERCLA finding for FFSDIF, PA,

and PSI Is not sppropriate, nor is HRS or MHRS scoriag.

Planned Future Action - Based on current data, existing conditions do aot pose sn
environmental risk (EPA 1976). Moaitoring will be contiaued to detect any changes ia ex-
isting conditions. Based on these dats, appropriate actions will be taken.

Mocky Pists Plaat CRARP Phuse | DRAFT Apeil 1904 Section V, Page V.52
D044675
Bl ks S 7 £ b RS i



Vv verview v

Rocky Flats Plant was established in 1952 on land that was previously used for
cattle grazing Operations conducted at the plant were and sull are devoted to making
metal components for puclear weapons and recovering these metals from components re-
turned to the plant. A more detailed description of the plant snd its operstions 13 found
in its environmeantal impact statement (RFEIS 1980)

Waste management programs have existed since operstions started ian 952
Nonradioactive wastes generated at the plant have been segregated for onsite disposal or
ressle to commercial recycle vendors (WMSP 1583). Most solid radioactive wastes and so-
lidified liquid radioactive wastes have been shipped offsite for disposal at other DOE fa-
cilities. Prior 10 1970, some lLiquid radioactive waste (primanly lathe coolant, s mixture
of about 70% hydraulic oil and 30% carbon tetrachloride) was stored in drums, swasting
development of sa approved solidification process. These wastes have since besn solidi-
fied and shipped offsite (WMSP 1983). Some radiosctive waste was buried in onsite
tresches (Sec. V A3d through V A.Jg) and some radioactively contaminated s0il was also
buried onsite (Sec. V A2S).

The plant has always had an active salvage operstion. Materials of value were and
stll are salvaged for resale following verificstion of no radioactive contamination (RFEIS
1980) The rema:ning nonradioactive trash has always beea disposed of oatsite.

All known land(ills, surface deposits, impoundments, and other waste contamins-
t10n sites, including leaks and spills, withia the land ares controlled dy the plant can be

attributed to plant activities.

The plant encompasses eight aress withia the security feace, the originsl plant snite
outside the security-fenced ares, and the buffer zone, as shown 1a Figs. 11.2 and IL.3.

Y.A.1, Waste Generation The types of wastes genersted at the plant have

been consisteat throughout its history. However, major changes is waste management
have bees made. For example, from 1954 10 1938, drums containing radicsctively contam-
inated liquid wastes (primarily lathe coolant) were buried is the mound sres (located
morth scross Central Aveaus from the 903 drum storage ares), and from 1939 to the late
1960s, similar drums were stacked in the 903 drum storage sres (Fig. 11.3). Removal of
the drums from these aress began in 1967 and was completed in 1970 (see Sec V A 3k and
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VA3l for a more detailed discussion of these acuvities and planned future actions re.
garding these sites) From 1956 to 1965, depleted uranium-contaminated oils were burned
in open pits, and from 1954 to 1968, depleted uranium, flattened depleted ursmium-con-
taminated drums, and sanitary sewage sludge were buried onste :a trenches (located near
the plant’s old east access gate, Gate 9; Fig. 113). These sites were closed and covered in
place. These practices were discontinued in the 1970s, and curreatly, all radioact;ve
wastes are processed snd shipped offsite for disposal at other DOE facilities (WMSP 1983,
HWIP 1983, Putzier 1970). Plasned future sctions regarding these sites are given is See
VA,

Wastes generated at the plant can be classed as radioactive, radioactive/hazardous
chemical (inherently or intentionslly mixed), nonradioactive hazardous chemical (RCRA-,
TSCA-, or NESHAPS- regulated), or nonradiosctive nonbazardous. A radiosc.
tive/hazardous chemics] waste is & waste contsining both radionuclides and s nonradiosc-

tive hazardous chemiacal.

Specific guidelines for safely handling hszardous msterisls (chemical, radioactive,
or both) sppear 12 the Rocky Flat Plant's Material Hazards Masssl.

YR _ _Waste Management Rocky Flats Plant bas & comprehensive waste

management program for collecting, processiag, recycling, and disposing of all wastes re-
sulting from plant operations. An overview of this waste mansgement program is pre-

seated below,
Y A2 Purmits
DOE/Rockwell Ianternational currently hold the following permits:

(1) Building 122. Incinerator Permit C-12,931 was issued by the Colorado
Department of Heslth os Mar. 23, 1982. This permit restricts the incinsrator use to bura-
ing waste paper, aad limits particulate emissions to .45 1bs/h asé to 22 tons/yr, based on
® total process weight of 125,000 1bs/yr and sa opersting schedule of 5 h/d for 250 ds/yr

Visible emissions are limited to 20% opacity.

(2) Building 771. Inciserator Permit C-12,932 was issued by the Colorado
Department of Health o Nov. 3, 1981, snd was revised in April 1985. It restricts inciner-
ator use to burning plutonium-contaminated plastic, paper, rubber, cloth, wood, etc. at an
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average feed-rate of 40 Ibs/h  The permit requires the incinerator 10 use 3 potassium hy.
droxide scrubbing chamber and high efficiency, particulate asr (HEPA) [ilters for ems-
sion control The permit revisions allow the i1ncinerator to be operated 24 h/d unnil the

backlog 13 processed and 16 h/d thereafter

(3) Building 776. Fluid Bed Incinerator Permit C-13,022 was issued by the
Colorado Departmeant of Health oo Mar 25, 1984 [t covers two incinerator units, but does
oot allow simultsneous operstion of the units The permit limits use to burning pluto-
njum-contam:pated solid and liquid wastes. Particulste emussions are Limited to 28
tons/yr and to .35 I1bs/h whea burning solid waste, and to 04 1ons/yr and 25 ibs/h when
burning liquid waste The exhaust from these incinerators passes through a bank of

HEPA filters

(4) National Poliutant Discharge Elimination System (NPDES) Permit CO-0001333,
issued by the EPA oan Dec. 26. 1984, governs the discharges [rom sevea release points (si1x
fixed and one mobile). The'f ixed release points are outfall 001, which discharges (rom
retention pond B-3; outfall 002, which discharges {rom retentioa pond A-3, proposed out-
fall 004, which will discharge from the reverse osmosis plant; outfall 003, which dis-
charges from retention pond A-4; outfall 006, which discharges from retention pond B-S:
and outfall 007, which discharges from retention pond C-2 The mobdile release point 1s
outfall 003, which discharges from the reverss osmosis pilot plaat, at reteatios poands A-3,

A-4, B-4, B-S, C-1, and C-2.

(5) The plant has an interim status permat, ID No CO 07390010526, issued by the
EPA uader the Resource Conservation and Recovery Act (RCRA) The state of Colorado
has 1ssued 8 notice of its teatative decision to terminate the 1aternim status (See. IVB2)

(6) The satsilite facility, Precision Forge, was issued Yesturs Cousty Air Pollution
Coatrol District Permit No. 1203 op Oct. 23, 1982. This permit goveras 23 furnaces for

standard nonradiosctive emissions.

(7) The satellite Cacility at Broomfisld may need s local permit (rom the eity of
Broomfield. Rockwell International has applied for a City of Broomfield Waste Water

Discharge Permit

The Lake Arbor satellite facility has not seeded any permuts to date A listing of
all environments! permits, orders, or notices issued by federal, state, or locsl regulatory

Section V, Page V-§8

D044678

Recky Fists Plant CEARPF Phase 1 DRAFT April 1900

o~

,
e -t ) .
7 A4 . L ¢ a4




agencies will be included in future environmental monitoring reports in accord with the
1985 draft DOE Order S484 1 as environmental program information

YV B2Db Waste Procesung and Disposal Current waste management
practices for separation and disposal of liquid sad solid wastes generated at the plaat sre
well documented (WMSP 1983, HWIP 1983) Radioactive and radioactive/hszardous chem-
scal wastes sre disposed of offsite at other DOE facilities. Nonradioactive hazardous
wastes sre commercially recycled, commercislly disposed of, chemically rendered nonhaz-
ardous, or handled in radiosctive waste process systems. Nonradioactive, nonhazardous
wastes sre disposed of onsite in the sanitary laad(ill.

V.B2b 1 Radioscsi L Radi Hazardous Chemical W

Radioactive wastes at DOE facuities sre subdivided into low-level waste (LLW)
and transuranic (TRU) waste, based oa the quantity of plutenivm. TRU waste has
greater thas 100 nasocuries of plutonium per gram of waste aad s half-life greater than
20 years. This disunction is made becsuse the two types of wastes ars managed differ-
ently. Both of thess wastes are shipped offsite from Rocky Flats Plast 10 other DOE (s-
cilities; however, at the receiving facilities, TRU waste is placed into retrievadle storage
sites and LLW is placed into disposal sites (HWIP 1983, WMSP 1983, RFEIS 1980).

Figure V.l gives a conceptual flow-path for radiosctive waste managemeat at
Rocky Flats Plant. All radioactive solid wastes and solidified radioactive liquids (such as
solidified lathe coolant) are separated 1oto TRU and LLW fracuons snd shipped offsite
Radiosctive aqueous liquid wastes are (irst neutralized and thea precipitated
Precipitation sludges are processed to produce solid waste; the liquid efflueat is retrested,
evaporated, or recycled by additions! purificstion to reuse onsite. Solids from the evapo-
ration process (most of them smitrate saits) are solidified by cementation, packaged, and
shipped offsite. The distinction between the TRU and LLW fractions will aot be made
elsewhere 18 this report, rather, both will be referred to as radioactive waste.

After the silver has beem recovered, spent photographic sad radiographic fizing
solutions are combined with the radioactive waste stream aad treated as radioactive liquid
waste. Radioactive liquids that are incompatible with the above process are treated seps-
rately. Lathe coolant and organic solvents are solidified with Eavironstons (trademark), a
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polymer-modified gypsum cement These solidified liquids are then shipped offsite as ra-
dioactive waste (WMSP 1983).

Currently, most of the industrial liquid wastes generated in buildings containing
radioactive materisls are mixed into the radioactive waste stream. A dual system may
nced to be installed to sllow for separate management of nonradioactive hazardous chem.
ical wastes from these buildings. Rockwell Internations! will perform o feasibility study
on the installation of such s system.

Radiosctively and PCB-contaminated solids sre currently being held onsite await-
ing development of an EPA-spproved disposal technology (Sec. V B.3s). DOE is seeking
sn appropriste disposs! method for this waste If appropriste disposal methods have not
been identified, feasible slternatives for treatment or disposal of this waste wiil be pro-
posed under CEARP Phase HI

Five buildings
or parts of buildings sre dedicated to handling radiosctive waste. The plant also has a
radioactive liquid process waste collection system, cossisting of pipelines and holding
tanks. These systems are double-contained and routinely inspected.

(1) Building 774 is devoted to treating radioactive liquid process wastes Liquid
process wastes (rom plutonium recovery operations conducted in Building 771, and liquid
process wastes from machining and other operations are processed in Building 774 The
liquids are processed to yield salts, sludge, solids, and water containing residusl radioac-
tive contamination The dried salts and sludge sre packaged 1a drums to be shipped off-
site to other DOE (facilities as radiosctive waste. Liquid hydrocarbos wastes are pro-
cessed into solids and packaged in drums, slso 1o be shipped offsite. The contaminated
water is sent to Building 374 for final processing.

Carbou tetrachloride is removed from the wasts stream ia Buildiag 774 by air
sparging. This practice requires svalustion to determine if the quantities of carboan tetrs-
chloride relessed mest the State of Colorsdo Air Quality regulations (Sec. IV.D.3).

(2) The new waste treatment facility, Building 374, bas replaced Building 774 as
the primary radiosctive liquid process waste trestment facility. Radiosctive chemical
process wastes and liquids, such as lsuadry water and process cooling water, are trested
here The liquids are treated by precipitation and evaporstion processes that result a 3
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fina) product of sludge or sslts and distuilled water The sludge and salts are monitored,
packaged in approved sealed containers, and shipped offsite to DOE facilities as radioae-
tive wagte. The distilled water 13 reused onsite 33 boiler feed and cooling tower wyter

(3) Building 776 contains a size-reduction area where plutonium-costaminated, ob-
solete equipmeat and used HEPA [ilters are washed and abraded to remove as much ply.
tonium as possible prior to disposal The cleaned materisls are thea crushed, cut, or oth-
erwise processed to reduce their volums snd are packaged 1o metal drums or metal boxes
a3 radioactive waste for shipment offsite to other DOE facilities The liquid process
waste {rom the washing operation 13 filtered and placed 1 holding tanks. After monstore
1ng, it is piped to Building 374 for treatment. The used [ilters sad sludge from the wash-
ing operstion are packaged tnd sent to Building 771 for plutomium recovery.

(4) Building 389 has an area where equipment with ursmium contamination is de-
contamiaated prior to being reused, resold, or reduced is size and psckaged a3 radiosctive
waste for shipment offsite to other DOE facilities. Liquid waste from the decontaming.
tion operation is retained in s holding tsnk. This liquid waste is-sampled prior to being
transferred to Buildiag 374 for treatment,

(5) Building 664 is used to prepare and load shipments of inspected and sccepted
drums and boxes of processed solid radioactive wastes for shipmeat offsite to other DOE

facilities.

YB2b2a. Liqwd Radioactive Waste Liquids cootaminated with

radionuclides are carefully controlled, collected, and processed to remove radioactive con-
taminants. The contaminants are thea concentrated, sohidilied if mecessary, 88d packaged

for shipment 10 another DOE facility as radioactive waste.

Each building that has production, resesrch, or support facilities 18 which radiose-
tive materinls sre handled is equipped with 8 radioactive process waste collection sysiem.
This system, which is isolated from the saaitary waste collection system, collects radiosc-
tive liquid wastes from such sources as process drains, decontamination showers, labora-
tory sinks, jamitors’ sinks, and floor drasins located in aress that might be radioactively
contaminated. The radioactive process waste collection system also disposes of water used
in fire fighting 1n these sreas. The collected radicactive liquid wastes are held in appro-
priate tanks pending analysis of the contamioants and determination of treatment
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Depending on the origin, the waste may be analyzed for plutonium, smericium, uranjum,
hexavalent chromium, beryllium, sitrates, pH, or other contaminants as appropriate

The majority of the plant's radioactive process waste holding tanks are connected
by pipeline to the radiosctive waste treatment facilities Several buildings that produce
small volumes of radiosctive wastes sre serviced by portable tanks or smaller, closed con-
tainers. These radioactive wastes sre transported by truck to the radioactive waste treat-

ment facilities.

Organic liquid wastes, machine oils, lubricants, and solvents are collected in sepa-
rate holding tanks snd transferred to the radiosctive waste trestment facilities by sepa-
rate pipelines or containers. Highly toxic radiosctive process waste is shipped intraplant
18 double contaiament to contain leaks. Low toxicity materials may be moved i3 stainless
steel dumpster equipmeant,

The majority of radioictive poilutants are removed from the plant’s process waste
stresms by normsl chemical processing operstions withia the plutogsium recovery facility
The resultant effluents from plutonium recovery operations, together with liquid process
wastes from other production buildings, are transferred to one of the radioactive waste
treatmeat facilities. These effluents undergo & chemical precipitation process that pro-
duces sludge snd radioactively decontamiaated Liquid, both of which require additional
processing The liquid, which contains soluble salts essentially free of radiosctivity, 13

conceatrated 1n & multiple-effect evaporator

The [irst stage 10 the operation treats only the liquid from the plutonium recovery
process, such 83 ion columsa efflueat, distillste, americoum jon columa effiuent, caustic
scrub solution, hydrochloric acid effluent, condensates, and misceilsneous solutions

Acid wastes are first made dasic snd the resulting sohids are separated from the
liqu:d. The waste liquids are then combined sad psssed through a precipitation process.
Ferric sulfate, calcium chiloride, and s coagulatiag sgent are used to form a precipitate
with the radioactive contaminants.

The evaporator distillate is recycled to steam plant boilers, cooling towers, or evap-
oration ponds. The evaporator conceatrate is [ed to & spray dryer, which converts it to a
dry, solid, salt waste. The precipitated sludge 13 filtered and dried, and the liquid (iltrate
is recycled to the chemical precipitation operstion described above. The solid wastes (dry

Section V, Page V-80

D044683

~
o

et
A T N = a i,
i3 &

Rocky Flats Plast CEARP Phase | DRAFT April 1908

. s



salts and sludge) are packaged 1n drums to be shipped to an offsite DOE facihity as ra-

diocactive waste

Aqueous wastes not compatible with the above processes are isolated and solidif ed
with cement and an absorbent material in specislly prepared drums The drums are re-
ferred to as ‘cemented waste.'

The second-stage operation handles water from the [irst stage and all other process
water at the plant that requires treatment. The second stage consists of two precipitation
processes, one continuous, the other batch The coatinuous process 1s used for liquids that
are only radioactively contaminated The batch precipitation process is used for sll liq-
uids that are chemically as well as radiocactively contaminated. Both processes use the
same chemicsal reagents as the first stage The precipitate formed is filtered and packaged

10 drums as a radiosctive sludge.

The treated effluent from both processes is held 1a isolated tanks until sample data
can be obtained. When the plutonium content has been reduced 1o an acceptadle level, the

Liqusd is processed in sa evaporator

Yh2b2h Solid Radiosctive Waste Solid wastes that are radioac-

tively contaminated or are (rom arcas utilizing radiosctive matenals are (1) packaged (or
incineration, (2) decontaminated, or (3) crated or drummed to be shipped by truck or train
to an ofsite DOE facility as radioactive waste Figure V 2 is a flow diagram of the solid
radioactive waste disposal process. Where possible, the volume of wasie is reduced by

compaction, cutting, or disassembly.

Removing sohid waste from glove boxes involves transferning the waste through a
glove box opening 1ato a plastic bag or sleeve clamped to the opening. The bsg 13 then
twisted, taped closed, and cut away. If the bag is left out even for a short period, 1t 13
placed in a second bag for added protection. These procedurss are suppiemented by
forced, down-draft veatilation; individually fitted respiratory protectioa for sll personnel;
close radistion moanitoring surveillance; sad protectioa from externs! radiatioa sources
Because of ity origin, sll waste of this typs is comsidered by the Department of
Transportation (DOT) to be of ‘Not Otherwise Specified’ (NOS) activity (formerly HSA or
High Specific Activity). ‘Low Specific Activity' (LSA) waste has less than 01 microcunie
of plutonium per gram of waste; NOS waste contains more than 0 1 microcurie per gram
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By plant policy, originators are responsible for minimizing the amount snd volume
of solid waste geaerated and for assuring that radiosctively contaminated waste shipped
to 3 waste processing area 13 1n & form suitable for processing Solids containing recover.
able radioactive matenial sre segregated Solid wastes destined o be shipped of fsite must
meet all applicable requirements and be 1nspected by quality acceptancs persoasel

If solid residues (such as sludge, trested residues, 10cinerstor ash, sweepings, (ines,
and contaminated tools) from plutonium (abrication, sssembly, or recovery processes con-
tain recoverable amounts of plutonium, they are further processed through plutonium re-
covery operations. Remaining wastes are packaged as radiosctive waste in drums for
shipment of {site to other DOE facilities,

Sludge that is continuously removed from the waste treatment rotary-drum filters
13 peckaged 1n 55-gal, plastic-lined drums. Solid residues (salts) from the waste treatment
spray dryer are cemented and packsged 1a tri-wall corrugated fiberboard boxes prior to
shipment ofsite 10 other DOE (acilities. Solid wastes are packiged for shipment in ac-
cordance with established, written procedures.

Solid wastes are segregated into several categories (or packaging according to (s)
density snd chemical composition, (b) the amount saad kind of rsdioactive material in-
wvolved, if any, and (c) physical characteristics, such as bulk, weight, shape, and sharp
edges or points that could sffect packaging. The general packaging procedures begin with
radiation moaitoring personnel determining if wastes are, in fact, contaminated. If they
are, the personne!l determine the level and kind of radicsctive coatamination sad record

that information {or waste msnagement.

All waste packaging materisls are subject to inspection snd scceptance by quality
assurance persoanel. In addition, the originator of the waste inspects each drum to ensure
that it is free from punctures, rust, and corrosion Each drum lid must have & gasket and

the sealing surfaces of the drum sad lid must be free of any micks, deats, or steps at the
seams that could result in leaks. Shipping boxes are similarly inspected to assure they are

sound and undamaged.

Depending on the type of waste and level of radioactive material present, various
arrangements of liners are used inside the drums and boxes to provide double contain-
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ment These liners are generally polyethylene or polyvinyichloride plastic Each drum
and box is marked with s upique number and the identity of its contents

A radioacuvity sssaying instrument (drum counter) provides 1aformation 1o assure
that drums conta:ning residues for processing st the plant sre aot mntermingled with
drums coataining processed waste to be shipped of fs1te.

After wastes are packaged and before they are shipped, radistion monitoring per-
sonnel monitor the outside of the conraners to assure they are free of surface radjcactive
coataminants and that the amount of penetrating radiation is within established guide-

lines.

Waste mansgement personnel thoroughly inspect the packaging for complisnce with
all applicabdle federal (DOE and DOT) requirements.

YER2h2c Radicsctive Gases The emissions given off by various

plutonium recovery and other processing operstions (such as iacinerstion snd residue dis-
solution) msy contaia small amounts of particulates of plutonium or other radioactive ma-
terials. The concentration of particulste radioactive materisl contained in such process
emissions is reduced to levels ‘ss low as practicable’ by prefilters, chemical serubbers, and

multiple-stage HEPA filters before emission 10 the atmosphere.

All process and veatilation air streams from buildings processing or storing ra-
diosctive materials pass through HEPA (ilters dbefore being discharged to the eaviroament
The building ventilation exhsust systems have two types of radioactive particulate moni-
toring systems One type 1s a selective alpha sir monitoring system (SAAM) that sctustes
alarm signals st preset levels, ensbling personnel to initiate corrective sctions to mitigate
a release of particulate radiosctive material to the environment. The secoad type of sys-
tem uses multiple fixed-head particulate samplers snd an sir velocity prode and recorder
to collect and record volumetric flow-rate data. Using the flow-rate dats snd ladoratory
analyses of the samples, the total particulate radioactive materis! discharges to the atmo-
sphere can be calculated. la some buildings, 8 third system monmitors the exhaust effluent

for tritium gas.

Y3R2c Nonmdioastive Hazardous Chemical Waste Noaradioactive

hazardous chemical wastes sre not disposed of at the plant, except for ssbestos (discussed
later 10 this section). These wastes are commercislly disposed of, commercially recycled,

Racky Flats Plant CEARP Phase | DRAFT April 1900 Section V, Page V-84

D0445827

Ty TIRCUTY T TR s TR k30




or mixed with the radioactive waste stream and treated in the radioactive waste treatment
facilities and shipped of fsite to other DOE facilities as radionctive waste Nonradioactive
hazardous wastes or substances treated as radicactive waste are those generated in build-
ings contaiming radiosctive materials histed i1n Table V1 Figure V3 shows disposal
pathways for nonrsdioactive hazardous chemical waste or substances Table V 6 shows
tvpical classes and ananual quantities of noaradioactive hazardous chemical wastes or sub-
stances (excluding those trested as radioactive waste) masaged at the plaat (HWIP 1943)

As shown in Table V 6, the nonradioactive hazardous chemical waste generated at
the plant 1s approximately 88% used oil, 5% radiographic solutions, 3% beryllium, 2%
paint and paint solvent, 1% carbon tetrachloride, snd 1% miscellageous materials.

Used o1l, scrap beryllium, and chlorinated hydrocarbon solvent wastes sre recycled
by commercial contractors. Those that are not recycled (those generated in buildings con.
taining radioactive mneruls).an processed with the radioactive waste and shipped off-
site. Paint snd paint solvent wastes are also recycled by commercial coatractors: these
that canaot be recycled are processed as radiosctive waste. Radiographic solutions are
processed to recover silver, and the stripped solution is processed as radiosctive waste.
Liquid PCBs snd solid wastes contaminated with PCBs are manifested and sent to EPA-
permitted disposal [acilities. All nonradioactive RCRA and TSCA hazardous chemical
wastes or substances held onsite awaiting of fsite commercial dispossl are kept 1n storage
facilities designed to meet RCRA and TSCA requirements

There are a couple of small photographic shops at the plant that do not process
enough film to require special handling of the spent photographic solution These spent

solutions are disposed into the sanitary sewer system.

Asbestos was used in the older bdbuildings for insulation snd bheating systems
Asbestos waste is deing disposed of onsite st the present landfill in an ares designated for
asbestos disposal, in accordance with EPA specifications under NESHAPS (40 CFR Pant

61).

Y.B2el _ Nonradioacuve Hazardous Chemical Waste Storase
Eagilities Four steel cargo containers, 20 x § x 8 ft, [itted with air veats, electrical
ground, and 7-in-deep cstch basing are used to store monradiosctive hazardous chemicsl

waste. These storage facilities were designed to meet RCRA requirements. Chlorinated
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Table V6 Typical Hazardous Materials Managed Asnuaily®

Waste Materisl

Carbon tetrachioride
Dichloroethans
Trichloroethans

Used paiart solvent
Surplus pant
Polyester resin
Radiographic solutions

Waste Material

Beryllium scrap
Used o1l

Waste Material

PCB
Solid Waste
Liquid Waste
Capacitors
Transformers

RCRA Hazardous Waste

EPA HW I[naitial

Number Iaveatory Generated

FOO1"™ 450 gal -

FOO1
FO001
D001
D001
Doot
Dol

NESHAPS Regulated Material

- 60 gal
20 ga! .

- 420 gl

- 300 gal

- 50 gal
100 gal 2,400 gal

Taitial
Iaventory Generated

- 10,400 1bs
- 42,000 gal

ISCA Regulated Material

Initial
Inventory Generated

2 drums -

3 gl I gsl
- 13
!

Shipped
450 gl

20 gal
165 gal

Shipped

10,400 tbs
42,000 gsl

Shipped

2 drums
4 gl
13

®  Quaatities listed in this table are approximstions based upon data

from calendar year 1983,

The EPA hazardous waste numbers correspond to those listed ia the
current RCRA Part A application, May 31, 1983,

® Reused onsite.

** Processed 1,500 gal onsite to recover silver,
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260 gal
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solvents, puipts, snd igoitable solvents have been stored i1a the remote storage area
Storage times have varied (rom 3 months to more than a year PCB waste sad metal heat.
treating salt (oxidizer) bave been stored in the cargo containers located within the secu-
rity zone. Storage umes for PCB waste have exceeded 3 years 1o the past. Future storage
times for these wastes are not expected to exceed | year., The hazardous waste storage lo-

cations are shown ia Fig V4

VRIc2 N 4 . H I Chemical Wi I
Eacilities Two chemical laboratories onsite can detoxify small amounts of aonradioactive
hazardous chemical waste (on 8 smsill bench scale-size operation) when needed. This facii-
ity was addressed 1n the RCRA Part B applicatioa. Resction products (rom the labora-
tory treatment are disposed of as radiosctive waste because radiosctive materials sre haa-
dled o the laborstories. Noaradiosctive hazardous chemical wastes thst have been dis-
posed of in this manaer mc!udc pyrophoric metals, small cylinders of toxic gases, and re-
active chemicals. Records fof this treatment appear among the radiosctive waste records
because the ultimate dispesal is with the radiosctive waste.

Y524 Nonradioactive Nonhazardous Waste Solid wastes from all

aress of the plant where little or a0 possability of radioactive or chemicsl contamipation
exists are placed into transportable metal contziners (Dempster Dumpsters) sad are emp-
tied inio the preseat onsnite sanitary landfill. Noaradioactive soiid wastes from areas with
possible radioactive contamination sre monitored before being placed into locked contan-

ers This preveats radiosctive material from eatering the noaradiosctive waste stream.
Materials takea 10 the present onsite landfill 1n the locked contaisers are spresd and re-
monitored daily before burial to easure no radioactive materials are preseat. These mate-
rials 1nclude scrap wood, nonrecoverable scrap metal, paper, carbon, graphite, garage rud-
Lish, medical wastes (80 Biological Bazard), empty gas cylinders (that cannot be reused),

empty chemical containers, cafeteris garbage, and clsrifier grease removed (rom sewage

during trestment

Two laadfills are locsted at Rocky Flats Plant: the originsl, south, oasite lsadfill
(closed) and the pressat, north, onsite 1aadfill (active). Thess landfills have received most
of the sonhazardous, aonradiosctive solid wastes generated at the plant
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Current mansgement practices for disposal of sohid sanitary (sonhazardous and
nonradioactive) wastes are well documented (WMSP 1983) These wastes are ali disposed
of oasste, and do not present a hazard to the eavirons of the plant.

V. A2e Sapitary Svatem Very httle iqusd effluent is relessed off-

site from current sanitary system operations at the plaat. Sanitary effluents are processed
through 3 tertisry sapitary treatment system. Effiuent from this system meets all re.
quirements for of{site relesse under limitations set forth in the existing NPDES permit
However, some of the water is retained onsste and further treated in the zeverse osmomns
(RO) plant or stored in retentios pond B-3 Trested water from the RO plant 13 stored 10
use a3 cooling tower makeup water. The briae from the RO plant is mined with the pro-
cess waste stream and evaporated in the radiosctive waste treatment fucility, Water
stored in reteation poad B-3 is sprayed onto srid sreas of the plast nte.

Prior to 1979, tertiary trestsd sanitary wasts watsr (the tertiary system was in-
stalled in the mid-19703) vu.dxschuged routinely to South Wainut Creek in accord with
conditions of the NPDES permis in effect at that time. Retention ponds B-} and B-3 wers
used for temporary impoundment uatil the water could be anslyzed prior to discharge
dowastresm. This practice was discontinaued when the RO plaat was buile, snd retention

pord B-l is no longer used.

From 1969 to sbout 1973, laundry effluent that contained iess than 1,600 dpm/] al-
pha activity and was low in nitrates was routed through the sanitary treatment system
This effluent 18 curreatly transferred to the radiosctive hiquid waste stream for treatment
The saaitary waste treatment process removed residus! radioactive materisl from the hq-
uid fraction and concentrated it in the sludge. Radioactive materials have not been :a-
troduced into the sasitary system for more tham 10 years; however, very low residusl ra-
dioactivity 13 still pressat. Prior to 1969, sanitary sewage sludge was cither buried in
trenches or disposed of in the present onsite laadfill. Since that time it hss deen pack-
aged and shipped offsite 1o 8 DOE disposai facility as radiosctive waste, Prior 10 1983,
amail amounts of the dried siudge became sirborae sad were dispersed around the drying
beds during packaging operations (ses Sec. V A 3sa for s discussion of sanitary sewage
sludge dispersal). Thess operations are now conducted ia as enclosure.

The sewage treatment facility, Building 995, has had surge overflows (8 pesk load
Clow larger than the capacity of the plaat) caused dy groundwater infiltration 1nto the

Soction V, Page V.70
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system These events have oot resulted 1n the sewage plant being bypassed. but have in-
creased effluent flows through the outlet into South Walnut Creek to and through the B-
series retention ponds and into the stream chantel To prevent excessive groundwater in-
{sltration, upgrading the existing saaitary collection pipe system was started 1 1988
Becsuse groundwater was sble to nfiltrate this system, the potential exusts for contam:-
oants from the system to migrate 1ato the groundwster's pathway

Sanitary system operstions are documented by daily reports, snd 8o msajor changes
1n this operation are indicated. Documedtation of zny poteatial problems from past
sewage sludge dispersal and specific recommendations for further sctioa, il 1adicated,
will be provided uader CEARP Phase Il (Sec. Y A.3.22) In additios, the sediments of the
reteation poads will also be evsiuated to determine if hazardous pollutsats are present

(see Sec. VA YY)

YR) General Information. Several items are of geners] interest or are not

located within one specific area of the plsnt. These items are discussed here.

Y.Bia PCBy Approximately 10,000 gal of PCB is in use in electric
utility system components (including transformers and capacitors) and hydraulic systems
at the plant. These items hsve beea marked a3 containing PCB ia sccord with TSCA reg-
ulations. In addition, there are two small storage areas for holding noaradiosctive PCB
{both liquids from changing o1l in equipment sod PCB-contaminated solids such as trans-
formers and capscitors) until these materizls can be shipped to EPA-approved PCB dis-

posal facilities.

Since the plant began operations, all large trsasformers have been diked, and no
major leaks have occurred. No records prior to the late 19603 exist oa replacement of
small transformers or capscitors, on types of oil they may have coatained, nor on therr
disposal. One persos inmterviewed 1ndicated that some of these items may have been
placed into the scrap metal site west of Building $59. This site was removed while the
personael security zoae (PSZ) was being constructed in the early 1980s, and no transform-
ers or capacitors were found. All the materisl removed was disposed of at the preseat on-

site lasdfill (Sec. V.AJ¢).

Currently, ao rsdioactive, PCB-contsminated liquid sxists st the plant. The last of
this material was shipped snother DOE [acility for disposal by incinerstion during the
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summer of 1984, Currently, about 14 drums of solid radioactive, PCB-contaminated mate-
ral (kim wipes, coveralls, transformers, capacitors, etc) are being stored swaiing an
EPA-approved disposal technology

No releases of PCB 1nto the eavirons at the plant are knowa to have occurred The
only indicsted sction regarding PCB at the plant i3 10 obtain EPA spproval for disposal
of radioactive, PCB coataminated solids. DOE s secking this approval If an acceptable
disposs) approsch 13 not :dentsfied, alternatives for dispossl will be sought under CEARP

Phase 11

YBibh Sanutary Sewage Sludge Sanitary sewage siudge has been

disposed of in three separste ways since plant operations started: 1) buryiag st 1a trenches
(1954 10 1968); 2) burying it 1a the present onsite landfill (1968 to 1969); sad 3) having it
drummed and shipped offsite to snother DOE facility as radioactive waste (1969 to pre-
sent) The plant will continue to ship all sanitary sewage sludge offsite for disposal as
radioactive waste. CEARP Phase Il will undertake to characterize any siudge that may

remain sround the drying beds (Sec. V.A3.53).

YBic Riocide Use Biocides are used os the plans site (following

requirements promulgated under Article 10, Title 35 of the Colorado Statutes of 1973 as
amended) to control pests and weeds. All pest and weed controf is performed in accor-
dance with procedures outlined in the Health, Safety, and Eavironmeat Manual and are
coordinated with the Jefferson County Extension Service and the State of Colorade
Department of Agriculture. The Industrial Hygiene Group documents materials used,
trains empioyees, snd monitors application procedures sad the disposal of biocides,
equipmeant, snd containers. All biocides are stored 1n s dedicated, locked building, that
has adequate containment for possible spills (as required by 40 CFR Part 169)
Application procedures, including rates of application, are reviewed by industrisl bygiene
personnel to assure compliance with registered pesticids requirements of the State of
Colorado. No further action os use of biocides is indicated for CEARP Phase (1.

Y.R3id Bervihum The plaat began production use of beryllivm
metal in 1958, snd use of this material continues to the preseat. The totsl relesse of
beryllium from stacks at the plant is less than ! g/yr (AEMR 1983). By comparison, the
allowable limit set by the EPA is 10 g/d per single source. Air pollution emission notices
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(APENSs) have been submatted for all the plant's beryllium sources to the state as required
by Colorado State Air Pollution Control Regulstion No 3

Rockwell Internations! performed sn sssessmeant of beryllum levels in surficial
s01ls near the plant in 1982 (Barnick 1982). This study was imitiated because of the gen-
eral lack of knowledge concerning beryllium levels 1n 301ls natioawide, sad because surfi-
cial soils nesr the plast provided an integrated record of Yberyllium deposition from the
plant's operstions sad other neardy sources. Ideotified possible sources iacluded the
plaat, a beryllium ore industry 12 mi east of the plant, a deryllium ceramics 1adustry 9
mi south of the plant, various cosl producing or combustion sites nearby, and the hetero-
peneous geologic materials underlying the plant. Thas study isdicated that mo surficial
soils nesr the plant have detectadle beryllium accumulations, aad that dbackgrouad beryl-
lium conteat of surficial soils is dependent upos so1l type.

Anomslously higher background beryllium levels wers found nesr the plant's rosds
sod buildings. The study concluded that the beryllium loading was sttributable to surfi-
cial gravel aggregates which are higher ia beryllium content. Thess sggregates have been
increased by (1) adding sand and gravel for coastruction purposes, and (2) soil denuding
from increased erosion sround these comstruction sites (the clay is removed leaving the

gravel aggregates).

The study found one ares, 10 to 20 ydz. that contained beryllium accumulations
above background that were attributable to plsnt operations. This ares is located adja-
cent to Building 444, snd Building 444 was used [or beryllium operstions. Maximum lev-
els found were 114 micrograms per grsm a3 compared to backgrouad levels of 1 micro-
gram per gram. The study indicated that 80 health risk was suspected, but that removal
of 1 yd’ of so1]l would bring the levels back dowa to backgrousd. No further action oa
beryllium operations is indicsted under CEARP Phase I (Barrick 1982).

Y.R4_ Pathwavs for Enviconmeatal Releass The plast has thres pathways

by which materisl from plant operstioss csa be relessed into the local eavirons. These
three pathways are sir, surface water, aad groundwater.

Y.h4a. Air Pathway Materials (particulates and vapors) may eanter
the air pathway from stack emissions, opes impoundments, sad exposed soil surfaces. Oae
example of sirborne msterial transfer is the documeated plutonsium dispersal from the 903
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drum storage area (RFEIS 1980) Another example s spray from the 207 solar evapora-
tion ponds (See. V A 3 h).

As described in Sec III A general windflow patterns surrounding the plaat are well
documented, sad wind direction frequeacy data are 1acluded in the annusl eaviroamental
mouitoring reports. Annusl sverage and sccident stmospheric dispersion factors have
been calculated to evaluate routine snd unplanned releases at the plsat (RFEIS 1980)
Several ongoing studies of resuspension sad plume dispersion sre being performed at the
plaat (Hunt 1982, Huat 1983, Hunt 1984, and Hodgin 1984) snd s site-specific dispersion
model 13 being developed for regulatory and emergency responss to supplement stmo-
spheric release advisement capability (ARAC) models (Hodgin 1983).

Currently, a data base on plant-wide releases of all stack emissions does not exist.
Rockwell International 13 compiling a data base of all materisls received, disposed, sad
used 18 product. This dats base will enable rough estimates of sir releases to de made
from material balances. Any potential problem areas identified dy this spalysis will be
evaluated, and if necessary, corrective actions will be implemented.

The air pathway has been adequately characterized and documented. Additional
sir psthway characterization studies will not be performed under CEARP

YR4D Surface Water Pathway Sheet flow rupoff (rom the plant

(buildiags, roofs, parking lots, storage and open areas) is collected 12 artificial and natu.
ral chaonels that eventually discharge 1ato reteation poads in North snd South Walaut
Creek, and Women Creek. Bed sediments remain in the retsntion ponds, and most, if not
all suspended sediments settie out rapidly :a the reteation poads. Concentrations of con-
taminants, if present ia solution ia the reteation ponds, are diluted by surface water or by

efflluent releases to the ponde.

Additional information regarding the surface water’s pathwsy in relatioa to idea-
tufied waste sites will be collected under CEARP Phase 1. Surface drainage at the plant
will also be characterized to more accurately determine run-on, runoff, and drainage des-
tinstion of surface water from any given waste site. Additional messurements for haz-
ardous pollutants (radiosctive and nonradioactive) in surface water legving the plant sad
areas upstream from the plant will be obtained under CEARP Phase Il (this includes or-
ganics, metals, solvents, radioisotopes, etc) These data will be used to complets under-
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standiag of hazardous poilutants that may be entering the surface water's pathway, and to
determine if a significast pollution hazard exists  If oecessary, the surface warter
drainsge will be followed upstream at least to the plant’s property boundary to confirm
sad characterize the source of say hazardous pollutaats.

YBR4c Groundwater Pathwgy Contaminsnts (liquid or solid)

spilled on or buried in the ground at Rocky Flats Plant may be subject to resuspeasion
and transport by water infiltration into the shallow aquifer The rate of movement to the
aquifer is bighly dependent upon the nsture and quantity of the contaminant and the hy-
drologic properties of the soil and substrata Costaminants could be adsorbed by silts snd
clays in the gravels that form the aquifer If buried wastes are ia coatact with water,
solution concentrations of the contaminant will vary based os costaminant solubility, con-
taminsat conceatration, sad water contact time

Addstional 1nformation regarding the groundwater's pathway in relation to 1deati-
fied waste sites will be collct’ud uader CEARP Phase IL Additional characterization on
depth, direction snd rate of movemeat, rechargs, sad discharge of the shallow aquiler is
needed. Additional groundwater dats are currently being collected and will be evaluated
to determine where additional dats are needed for the characterization. This charscteri-
2ation will require relating the locations of all monitoring wells to potential contamina-
uon zones and evalusting the dats for gaps snd treads idenuifying loeations that may re-
Quire placement of additiona] monitoring wells. These dats will siso be used 10 determine
where and how (ast groundwater moves o areas at the plsat. This analysis will indicate
which locations need to be sampled to adequately determine background levels zad 1o
confirm the presence or sbsence of any contributions from the plant to hszardous pollu-

tants that may be preseat ia local grouadwater

YRS _ Monitoring Progeam The plast conducts aa eavironmental monitor-

ing program that iacludes sampling and analyziag airborae efllnents, smbdient air, surface
water, groundwater, sad soil. Externsl penetratisg gamma-radistion exposures are also
measured using thermoluminescent dosimetsrs. The envicoameatal monitoring program
consists of collecting samples from onsite, bouadary, and offsite locations. Ambient air
qQuslity, surface water quality, aad groundwater quality measurcments are slso performed

Specific details of the routine plast monitoring program sre documented ia the "Catslogue
of Monitoring Activities at Rocky Flats® (RI 1983)
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Seversl federsl, state, snd local governmental agencies independently coaduct add:-
tional onsite and offsite environmental surveys The Colorsdo Depsrtment of Health
samples a1z, soi1l, and water at the plant and 1o surrounding communities. It also operates
a8 omste, continuous, particuiate sir sampler for  the Jefferson Couaty Health
Department. The DOE Eaviroamentsl Measurements Laborstory (EML) conducts particu-
late sir sampling at the plant and periodically performs special studies, including sedi-
ment and 301l analyses.

The reliability and credibility of analytical laborstory results (quality control) are
established by including ss ap integral part of any analytical procedure 8 program of
scheduled replicate snalyses of standsrd or spiked samples. The precision of analytical
results is established as the standard deviation from true values or from the mesn of
replicate snalyses. Accuracy is reported as the percent recovery of a coastituent (rom a
sample of known value with a given analytical procedurs and anmalyst. In addition, the
Rocky Flats Plant Isboratory participstes in the EPA and Natioas! Buresu of Standards’
(NBS) quality sssursace/quality control (QA/QC) audit programs each year. Second, the
independent sampling by federal, state, anad local government sgencies sllows for cross-
compurison of data sets that have been independentiy collected and analyzed. This iy an
excellent external check of doth sampling sad analytical procedures (Quality assurance)

V.BSa. Air Monitoring The plant monitors air efflueats for both

radioactive and nonradioactive contaminants. Radioisotopes examined include plutoaium-
239, plutonium-240, yrasium-233, urapium-234, ursnium-238 sad tritsum. Each month s
composite sample from ecach of the €3 exbaust systems is aoalyzed for berylhum
Extractive instrumestation 33 being used to moanitor for sulfar dioxide, total hydrocar-
bons, casbon monoxide sad cardon tetrachlioride in selected vestilation sxhaust systems
Also, continuous stack monitors measure oxides of sitroges concsatrations.

The plsat has aa ambieat air quality moritoriang station measuring sall six EPA en1-
teria pollutaats: total suspended particulates, sulfur dioxide, carbon mouoxide, ozone,
lead, snd nitrogen dioxide. The station is located in & mobile vas. Except for ozone, the
measured concentrations sre below National Ambieat Alr Quslity Staadards. The mes-
sured ozone conceptrstions sre similar 10 those found in the other sreas of metropolitan
Denver. The photochemical oxidant probiem is an srea-wide problem primarily caused by
regional transportation sources. The coatribution to this ozoae problem from operations
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at the plaat is small; the plant's iaput is primarily from commuter traffic to sad from
work,

The Colorado Air Quality Coatrol Commission, 1n an effort 10 control ambient lev-
els of ozone in the greater metropolitan areas, bas placed more restrictions on volatile or-
ganic compounds. These restrictions, promulgated under Regulation 7, Part 1V, Sec. C., of
the Colorado Air Quality Costrol Act, may have iacreasing effects on the plant’s use of
solvents and on how releases of vapor from thess solvents to the stmosphere are con-
trolled.

The Colorsdo Air Quality Coatrol Act requires the plant to have permits to operate
its incinerators. These permits have emission limitstions that require verificatios using
continuous emission monitors. To qualify as s coatinuous emussion monitor (CEM), it
must undergo performance testing procedures that i1aclude EPA referemce methods
(manual tests) (40 CFR Part'éo, Appendix B). These methods require sampling defore, as
well as after, the control device. This presests & uaique problem at Rocky Flats Plaat be-
cause the sxhsust before the HEPA (ilter control device is radiocactive. Due to the spe-
cialized naturs of the reference meshod tests snd the equipment it requires, Rockwell
Internstional will explore having these tests performed by an ouwtside coatractor who spe-
cializes in this testing or DOE will seek 8 varisace from these procedures (rom the appro.
priste regulatory sgency.

Y.RSh Surface Water Monitoring, Annusl eavironmental monitoring

reports at the plant show that radiologicsl sampling of surface water is sdequate doth in
frequeacy of collection and type of constituents saslyzed (see Sec. [ILE on water quality)
(AEMR 1983, AEMR 1984, AEMR 1985). Data for some nonradiosctive constituents have
been collected; however, these datas have not besa given ia the anaunsl eaviroamenta! mon-
itoring reports. The plant will iaclude data on aocaradioactive materials in future annual
eavironmental monitoring reports ss per dralt DOE order 5484.1. Sampliag collection sta-
tions will be expsnded to include background samples upstream {rom plast operations.
The specific sampling locations and coacentrations of PCBs for surface water will be
identilied in sddition to those identified in past aad preseat NPDES permits. The ade-
quacy of the surfscs water monitoriag program will be further evaluated under CEARP.

Y.AS.e Groundwater Monitoning Assual esviroamental moaitoring

reports at the plant show that radiological sampling of groundwater is sdequate both in
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frequency of collection and type of constituents snalyzed; see Sec IIIE on water quality
(AEMR 1983, AEMR 1984, AEMR 198S) Data for some nonradioactive coastituents have
been collected; however, these dats have not been reported 1a the anaual eavironmeants!
monitoring reports. The plant will include dats on norradiosctive materials in future sn-
nual eavircamental monstoring reports as per draft DOE Order 54841 Sampling collec-
tion statioas will be expanded to include background samples from wells located upgradi-
ent from plant operations. The specific sampling locations snd concentrstions of PCBs
for groundwater will be 1deatsfl1ed. The sdequacy of the groundwater monitoriag pro-
gram will be further evaluated under CEARP.

V.R3d. Soil and Sedimgnt Monitoring  Soil samplisg for radionu-

clides from operational relesses appears to be sdequate 10 {requency sad selection of con-
stituents. Additionsl data have been collected from doth Grest Westera Reservoir and
Standley Laks to sddress pluronium concentrations in reservoir sediment as related to the
plaat's operations (Setlock 1983, Setlock 1983¢). Sediment core profiles show plutonivm
concentrations pesk at depth (past deposition), and indicate that no post-depositionsl mi-
gration is occurring in the sedimentary columa (the plutonium is fixed to particulates at
depth). Sedimeatation rates vary from 0.5 to about 0.8 in/yr in these reservoirs

Radioactive and chemical characteristics of sediment from onsite stream drainages
and reteation ponds are not reported in the anaual eavironmentsl monitoring report. The
plant has collected and spalyzed samplies both up sad downgradieat from the plant for
radionuclides, specific trace metals, and organics that can de related to the plsat’s opera-
ruons. These data will be included ia future sanusl eavironmenta! moaitoring reports as
per draft DOE Order 5484.1. The adequacy of the soil and sediment monitoring program
will be further evaluated under CEARP.

Y.A6 Dacumentation Expanded documentstion appears to be needed for
several activities at the plant. la sddition to indices of hazardows msterisls used oasite,
inventories of hazardous materisls purchased are being collected by the industrial hygicae
group as part of OSHA requirements (hazardous materisls standards). Disposal informs-
tion is maintsined, but this iaformation has not been pubdlished. Summaries of these dats
will be included in the snnusl environmental monitoring report as per draft DOE Order
$484.1. These data will be used to demoastrate compliance with the various federal and
state regulstions governing releases of hazardous pollutants iato the eaviroament.
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VR6a CERCLA Reporting Regwrements Sections 103(2) and

103(b) of the Comprehensive Environmental Response, Compensation, sad Liability Act
(CERCLA) require that the Nationsl Response Center be notified immedistely whea hsz-
ardous substances or oils are released jato the esvironment i1z Quaatities equal to or
greater than the reportable quantities set ia Sec 102(b). When this law was established in
1980, reportable quantities were set at 1 Ib for hszardous substances, except for those for
which reportadle quantities had beea estadlished pursuant to Sec. 311(bX4) of the Clesn
Water Act (CWA) On Apr. 4, 1985, 40 CFR Part 302 4 sdjusted the reportadle quantities
for many of the hazardous substasces. Future moaitoriag sctivities st the plant will
evaluate routiae and accidentsl releasss with respect to reportadle quaatities, and sny re-
leases exceeding these limits will be reported to the Nationsl Respoase Center The a1a-
mual eavironmental monitoring report wiall inciude 8 list:ng of reports made or a statement
showing complisnce with this reporting aspect of CERCLA.

Y.RED NESHAPS Reporting Requirements Asbestos was used in

the older buildings for insulstion in hesting systems. NESHAPS (so¢ Sec. IV) have emis-
gsion control, disposal, notification snd reporting requirements for removing asbestos.
Delegation of authority to the State of Colorado for this matioasl regulation is covered
uader Colorado State Air Pollution Coatrol Regulation No. §. Subeontractors for remove
img asbestos are required to provide sppropriste notalication to the EPA and State of
Colorado. DOE will implemeat g procedure to document such notsfication.

YAsc Radiomstric Survey of the Plant A radiometric survey was

conducted from 197S to 1983, prior to sew constructios, to ideatify sad remave surface
radioactive contamination oa the plamt site. As radiosctive matsrisl was discovered, it
was removed. This survey bas been documented by monthly memos-to-file, dut 2 summary
teport has not been preparsd. CEARP Phase | supplemental activities will compile these
data iato one report that lists all sites and identifies remedial action status. The report
will demonstrate removal or sbsesce of surface radioactive contamination (except for
isolated locations within the 900 Area) or identify areas warraatiag further action wnder
CEARP Phase II. Documeatation for the cleanup necsssary for remsining locations will
be included in the plant’s saausl moaitoring report, pursusat to draft DQ! Order 54843,
as sigaificant eavironmentsal activities conducted at the plaat site.

V.64 Undecsround Storage Tanks The 1984 smendments to

RCRA provide regulation for underground storage tanks used for oils or hazardous sub-
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stances, including radicnuclides, currently 18 use or taken out of service ia the last 10
years This law requires notifying the state or local authorities of the age, size, type, lo-
cation, snd uses of each tank by May 8, 1986 A complete inventory of uaderground
tanks at the plant showing dates of service, materials of coastruction, liquids stored, sod
current contents of the tsnks is needed. Rockwell International is compiling the tank in-
ventory

V.BSe. Mags and Photogranhs Curreat serisl photographs and de-
tailed scaled drawings of the plaat site were not located duriag CEARP Phase I. If ade-

quate maps snd drawings cannot be obtained from subcontractors that have performed
work onsite, 8 mapping exercise will be done under CEARP Phase (1.
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APPENDIX A - PROFESSIONAL QUALIFICATIONS OF
INSTALLATION ASSESSMENT TEAM

BECKER, Naomi M.
Hydrologst
Registered Professional Engineer (New
Mexico)
Los Alamos National Laboratory
BS 1974, Geological Science, University of
Ithinois
MS 1978, Civil and Environmental
Engineering,
University of Wisconsin, Madison
Years of Professional Experience, L1
CEARP Responsibilitiess  Geology
Hydrology
Water Quality

DEWART, Jean

Meteorologist

Los Alamos National Laboratory

B.S 1976, Atmospheric Science, University of
Washington

MS 1978, Atmospheric Scieace, Colorado State
University

Years of Professional Experience 9

CEARP Respoasibilities Meteorology

FERENBAUGH, Roger W

Chemical Engineer, Ecologist

Los Alamos Nsations! Laborstory

BChE 1963, Chemical Engineering, University of

Virginis

M.S 1965, Chemical Engineering, Rice University

Ph D 1974, Plant Ecology, University of Montana

Years of Professional Experience’ 16

CEARP Responsibilitiess Team Leader
Process Revisw
Pathway Apalysis

MARTZ, Marjorie K.
Environmental Scientist
Los Alamos Nsational Laboratory
B.S. 1974, Biology, Pacilic Union College
M.P.H. 1973, Eaviroomental Health,
Loma Linda University
D. Eav. 1980, Environmenta) Science sad Engincering,
University of California (Los Angeles)
Years of Professional Experience: §
CEARP Responsibilitiess: Team Leader

Pathway Analyss
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NOCHUMSON, Dsvid H

Environmental Engineer

Los Alamos Nauonal Laboratory

BS 1970, Chemical Engineering, Rutgers University

MS 1972, Environmental Engineering, Harvard
Upiverssty

PhD 1978, Environmental Eagineering, Harvard
University

Years of Professional Experience 9
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Interviewer
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Eavironmeantal Eagineer
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University
Years of Professional Experience 13
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Aquatic Biologist, Eaviroamental Scientist

Los Alamos Natijonal Laboratory
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University
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Ph D. 1978, Water Resources, lows State University
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CEARP Respousibilities.  Project Leader and Manager
Team Leader
Pathway Analyns
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HAZARD RANKING SYSTEM AND MODIFIED HAZARD RANKING SYSTEM SCORES
FOR ROCKY FLATS PLANT

Bl General Ioformation

The Compreheasive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA PL 1{5-510) requires federal agencies to identify to the Environmental
Protection Agency (EPA) inactive sites under their control that may be sources of
ecavironmental contaminants  Such sites could include snsctive waste disposal sites,
facilsties, or other locations that were contaminated by hazardous or toxic materisls in the
past As one means of establishing the relative importance of such sites, the EPA
promulgated the Hazard Ranking System (HRS) as Appendix A of 40 CFR 300 The
relative ranking of sites at various installations can serve to highlight particular problems
or suggest priorities for further investigation

The HRS was designed by EPA to be used to "evaluate the relative potential of
uncontrolled hazardous substance facilities to cause health or safety problems, or
ecological or eavironmental damage" (Sec 1.0 40 CFR 300, Appendix A). The following
excerpts from the regulation indicate some of the himitations of the system,

"The HRS is a means for applying uniform technical judgment regarding
the poteantial hazards presented by a facility relative to other facilities It

does not address the feasibslity, desirability or degree of cleanup required *

*The HRS does not quantify the probability of harm from a facility or the
magnitude of the harm that could result, although the factors have been
selected in order to spproximate both those elemeants of risk. Itisa
procedure for ranking facilities 1n terms of the potential threst they pose..”

The HRS assigns three hazard mode scores to a site; (1) a Migration Mode Score
that reflects the potential for harm to humans or the environment from migration of a
Razardous substance by esther groundwater, surface water, or gsir pathways; (2) a
Fire/Explosion Mode Score that reflects the potentisl for harm from substances that csa
explode or cause fires; and (3) 2 Direct Contact Mode Score that reflects the potential for
barm from direct contact with hazardous substances zt the site The score for each mode
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1s obtained by evaluating a series of factors that characterize the potential of the facility
to cause harm Each factor receives a numerical value according to a predetermined
scale; the factor values are wesghted and combined to yield final scores according to set
rules The Migration Mode Score was used by EPA in establishing the National Priorities
List (NPL) of facilities 10 the private sector for tnitsal attention under CERCLA Federal
sites are now proposed for inclusion on the NPL, and all sites with scores greater than
28 § will be included The Fire/Explosion snd Direct Contact Mode Scores are intended
by the EPA to 1dent:ify facilities requiring emergency action

The Migration Mode Score is a composite of the separate scores for each of the
three migration routes; groundwater, surface water, and air Each mugration route score 13
calculated by multiplying selected (actors {or route characteristics, containment, waste
characteristics, and potentially affected targets to arrive at a value on a normalized 0 to
100 scale The overall Mugration Mode Score s the root mean square of the three route
scores, which emphasizes the highest scoring route, and 1s also on a 0 to 100 scale. Higher
scores are expecied to indicate a greater potential for problems However, as suggested by
the sckoowledged limitations, the Migration Mode Scores are useful principsily for
ranking sites for priority of follow-up actions and do not quant:fy risk.

For many DOE installations there 1s a particular problem 1o applying the HRS to
sites that may have radicactive contaminatica The HRS does not contain provision for
comparing radioactive materials with toxic snd hazardous chemicals. As a result, DOE
headquarters engaged Battelle Pacific Northwest Laboratories 10 develop 2 modification
to the HRS that would more appropriately account for the relative risks of radioactive
and nonradioactive contaminants. This modification was used in evaluating sites at the
plant that contain radioisotopes

BlL_Summary and Conclusions

The Rocky Flsts Plant was evaluated to determine the relative potential of
hazardous substances to cause adverse effects on human health or the eavironmeat. The
evaluation was conducted using the EPA Hazard Ranking System (HRS) for hazsrdous
chemicals and the DOE Modified Hszard Ranking System (MHRS) and EPA HRS for

radionuclides. The evaluation consisted of two steps (1) an oversll evaluation of the risk
of the plant relative to other National Priorities List (NPL) sites (Migration Mode Scores
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greater than 28 5), and (2) 2a evaluation of individual sites withia plant boundaries to

determine relative hazards

Because the plant 1s focated on two separate surface water drainages with different
public receptors, the overall evaluauion consists of two aggregate scores created from
lumping sites with common receptors together Aggregated scores for the Walnut Creek
drainage and the Woman Creek drainage were achieved by taking the worst case situation
(e g compounds with maximum toxicity and persistence, minimum containment conditions,
observed releases, and shortest distance to water users) from each of the sites and total
waste quantities from all of the sites This technique is consisteat with gusdance provided
10 the EPA Users Manual The chemical Mugration Mode Scores for the two aggregated
evaluations of the drainages at the Rocky Flats Plant exceed the 285 threshold for
placement of sstes on the NPL The Walaut Creek drainage received the highest chemical
Mugration Mode Score, 53 (see Table B1l) The hazard contribution from radionuclides s
comparatively small (ie the radionuclide Migration Mode Score 13 9)

Individual site hazard ranking evaluations were performed for the eleven sites
with sufficieat i1nformation to permat scoring Six of the sites evaluated are waste
disposal areas, four are potentially contaminated areas (rom prior waste treatment or
storage activities, and one 13 the aquifer contaminsted with volatile organic compounds
(VOCs) The scores are summarized 1n Table Bl., Of the cleven individusl sites
evaluated, only three (solar evaporation poaods, YOCs in groundwater, and present
fandfill) received scores which exceed the 28 5 threshold The Direct Contact Mode Scores
for all 1ndividual sites, except the solar evaporation ponds, are zero, reflecting adequate
waste cover and site exclusion The Fire/Explosion Mode Scores for sil individusl sites

are zero, reflecting no appareat fire or explosion threat.

The Hazard Ranking Scores provide an estimation of relative hazard rather than s
quantitative determination of risk. However, the scores do iadicate that additional
information should be collected under CEARP to fully evaluate potential risks to the
public and the eavironment. The initial ranking of individual sites at the plant indicates
that priority attention should be given to the solsr evaporation poads, VOC-contaminstion
of the groundwater, and the present landfill. Rocky Flats Plant personnel are already
involved in actions to reduce potential hazards from these sites aad further characterize
the VOC contamination plume In addition, remedial investigation studies will be

conducted during CEARP Phase IL
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Table B1 Hazard Ranking Summary

Site Total Direct Fire/
Migration Contact Explosion
Mode Score Score
Chem Rad Chem Rad Chem Rad

Asgarcgated

Walaut Creek 53 9 17 0 0 0

Wwoman Creek 40 6 0 0 0 0

Individual Sites

Solar Evaporation 46 7 17 Q 0 0
Ponds

VOC in 40 NA? 0 NA 0 NA
Groundwater

Present Landfill 34 5 0 0 0 0

903 Drum Storsge 26 1 0 0 0 0
Area

Radiosctive Site 20 0 0 0 0 0
800 Area

Trenches T-1 to 17 6 0 0 0 0
T-11

Reactive Metal 16 NA 0 NA 0 NA
Destruction Site

Original Landf:ll 15 s 0 0 0 0

Cooling Tower 12 NE® 0 NE 0 NE
Blowdown Ponds

Oil Sludge Disposal 9 NA 0 NA 0 NA

Lithium Metal NA 0 . NA 0 NA

Destruction Site

% Not applicable

b Not evaluated

Rocky Plats Plant CEARP Phase | DRAFT April 1588 Appendix B, Page B-4
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Additional data will also be collected during CEARP Phase 1A (field
reconnaissance activities from sites with 1nsufficieat 1aformation for HRS/MHRS scoring
The site characterization data will be used to score these sites, and the data and scores
w11l be published as supplements to the CEARP Phase I report

BIL Hazard Ranking Svstem/Modiied Hazard Ranking System Score Sheets
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Crow 1977; L. W. Crow, "Examples of Repeatadle Dsily Temperature aad Air Flow
Sequences at Rocky Flats and st Deaver Airport,” Lorea W. Crow Coasultants

unnumbered report, January 1977,

Crow 1979° L. W. Crow, "History of Hourly Wind Measurements at the Rocky Fiats R and
D Building: January § - December 14, 1978, Lorea W. Crow Consultants uanumbered

repore, July 1979,
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Crow 1980 L W Crow, "Comparative Awr Flow Patterns at Rocky Flsts and Denver
Airport July 1, 1979 - June 30, 1980,° Loren W Crow Consultants, Inc. unnumbered

report, September 1980

Crow 1981 L W Crow, "Comparative Air Flow Patteras st Rocky Flats and Denver
Airport July 1, 1980 - Juae 30, 1981," Loren W. Crow Coasultants, Inc unnumbered
report, November 1981

Dames and Moore 1981. Dames and Moore, "Geologic and Seismologic Investigations (or
Rocky Flats Plant,* Vols. 1, 2, and 3, Dames sad Moore, Los Angeles, Californsa, 1981

DOE 1981 US Department of Energy, "Standards (or Radiation Protection,” DOE Order
5480 1, Ch XI, Department of Energy, Washington, DC, Aug. 13, 1981

Dow Map' Unoumbered and undated map of Rocky Flats Security Area showing disposal
area with descriptions of each

Elder 1983, JC Elder, JM Graf, JM Dewart, TE Buhl, WJ. Weazel, LJ Walker, and
A K Stoker, "A Guide to Radiological Accideat Coasiderations for Siting sad Design
of DOE Nonreactor Nuclear Facilities,”" Los Alamos National Laboratery draft report

LA-10294-MS, March 1983.

EP 1983 "Emergency Plan,” Rockwell [aternstional, Rocky Flats Plant, Goldea, Colorade
uanumbered report, April 1982,

EPA 1973: "Radioactivity Levels in the Eaviroas of the Rocky Flats Plutonium Plang,
Colorsdo 1970, Part 11, US. Eaviroamental Protection Agency, Technical
Investigations Brsach, Surveillance sad Aasalynis Division, Regioa VIII, Denver,
Colorado report SA/T1B-26, Dec 15, 1973,

EPA 197% "Plutonium Levels in the Sediment of Area Impoundments Eavirons of the
Rocky Flats Plutomum Plaat, Colorsdo," US. Enviroamental Protection Agency,
Technical Investigation Branch, Surveillance and Analysis Divisioa, Regioa VIII,
Deaver, Colorado report SA/TIB-29, February 1978,

EPA 1977 "Proposed Guidance oa Dose Limits for Persons Exposed to Transursnium
Elements in the General Eaviroament," US Eaviroameatsl Protection Agency, Of(ice
of Radiation Programs, Criteria and Staadards Division, Washiagton, D C., report EPA

520/4-77-016, September 1977.

EPA 1981: US. Eaviroamental Protection Agency, "NPDES Perait C0O-001333, Natioaal
Pollutant Discharge Eliminstion System," USEPA, Washiagtoa, DC, May 20, 1981.

EPA 1984: US. Eavironmental Protection Agency, °*NPDES Permit CO-0001333,
Authorization to Discharge usder the Natiomal Pollutant Discharge Elimination

System,” USEPA, Regioa YIII, Deaver, Colorade, Nov. 26, 1984.

ERDA 1979 “Eavironmeatal Assessment for the Removsl of Coataminated Soil at the
Rocky Flats Plant of the U.S. Eaergy Ressarch and Development Admiaistration,” US.
Energy Research and Development Administration, Rocky Filsts Plaat, Golden,

Colorado unnumbered report, Dec. 1978,
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ERDA 1976 “Plutonium and Americium Contamination 1n Rocky Flsts Soil - 1973,
Health and Safety Laboratory. US Energy Research and Development Administration
report HASL-304, March 1976

ES 1972 “Compendium of Environmental Surveillance Around the Rocky Flats Plutonium
Plant,” Surveillance Braach, Office of Radiation Programs, AEC, and Regioa VIII EPA
unnumbdered report, November 1972

ES 19722 "Eavironmental Statement, Plutonium Recovery Facility, Rocky Flats Plant
Colorado,” U.S. Atomic Energy Commissioa report WASH-1507, Jaauary 1972,

ES 1972b' "Eaviroamental Statement, Land Acquisition, Rocky Flats Plaat, Colorado,” U S
Atomic Energy Commission report WASH-1518, Apnil 1972,

ES 1974° "An Engineering Study for Water Coatrol aad Recyele,” Enginesring-Science Inc
unnumbered report, July 1974

ES 1975 *A Supplementary Report to an Engineering Study for Water Coatrol and
Recycle Concerning the Recovery of Nitrate Ladea Grouadwater,’ Engiaeering-Science

Inc. unnumbered report, Jrnuary 1973

Hickle 1983 G L. Hickle, "Waste Systems Progress Report, Januvary 1982 through Fedruary
1983,° Rockwell Iateraational, Rocky Flats Plaat, Goldea, Colorado report RFP-3533,

October 1983

Hodgin 1984° C R Hodgin, "A Model for Asymmetrical Plume Growth aad Dispersion in
Complex Terrsin,' Fourth Joint Coaference om Applications of Air Pollution
Meteorology, Portland, Oregon, American Meteorological Society, October 1984,

Hodgin 1985 C R Hodgin, "The Terrain - Responsive Atmospheric Code (TRAC) for
Plume Growth and Dispersion in Complex Terrain,” Rockweil Interastional, Rocky
Flats Plant, Golden, Colorado report RFP-3683, Apr. 3, 1983,

Hoffmaa 1982: N. D Hoffman, "An Historical Evalustion of Radiological and Chemical
Properties of Water From Hydrologic Test Wells at Rocky Flats," Rockwell
Internstioasl, Rocky Flats Plant, Golden, Colorado unaumbered report, Apral 1982

HS 1985 "Hydrogeologic Characterization of the Rocky Flats Plant, Goldea, Colorado,”
HSI1 Hydro-Search, Inc. unnumbered report, December 1983,

HSE 1983: "Health, Safety and Eavironment Manwal,” Rockwell Iaterastioasl, Rocky Flats
Plant, Goldea, Colorsdo unsumbered report, February 198).

Hunt 1982: D. C. Huat, "Eavironmental Sciences Branch Semisanual Progress Report
January - June 1981, Rockweil laternstional, Emergy Systems Group, Rocky Flats

Plant, Goldea, Colorado, Report RFP-322S, Juae 1982

Huat 1983 D. C Hunat, "Eavironmental Sciences Branch Semianausl Progress Report for
1981 July through December,” Rockwell Interaational, Energy Systems Group, Rocky
Flats Plant, Golden, Colorsdo, Report RFP-3464, April 1983.
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Hunt 1984 D C Hunt, "Eanvironmental Sciences Branch Semiannusl Progress Report for
1982 January through July,” Rockwell International, Energy Systems Group, Rocky
Flats Plant, Golden, Colorado, report RFP-3630, June 1984

Hurr 1976: R T Hurr, "Hydrology of a Nuclear-Processing Plant Site, Rocky Flats,
Jefferson County, Colorado,” US Geological Survey Open-File report 76-268, 1976

HWIP 1983 "Hazardous Waste Implementation Plan,” Rockwell Iaternational, Rocky Flats
Plant, Golden, Colorado unnumbered report, 1983

TLDS 1971: "Pressure Testing and Leak Location Survey of Process Waste Lines st the
Rocky Flats Facility," International Leak Detection Services, Inc unnumbered report,
August 1971,

Nisley 1979: C. T. lilsley and M. W Hume, °“Plutonium Concentrations ia Soil on Lands
Adjacent to the Rocky Flats Plant,” Rockwell Iaternational, Energy Systems Group,
Rocky Fiats Plant, Goldea, Colorado report LPR-1, March 1979,

Disley 1983: C. T. lllsley, "Environmental Inveatory Updated Information on Burial Sites
at Rocky Flats," Rockwell Internationsl, Rocky Flats Plant, Goldea, Colorado
unnumbered report, January 1983

Dlisley 1984: C. T llisley, "Transuranium Elements Around the Rocky Flats PlantS
Rockwell International, Rocky Flats Plaat, Goldea, Colorado unnumbered report,
January 1984.

IR 1984° "Comprehensive Environmental Assessment and Respoase Program: Interim
Report, Rocky Flats," Los Alamos National Laboratory informal report LA-UR-§4-
3168, 1984.

ITF 1972 "Ploychlorinsted Biphenyls and the Eavironment,” Interdepartmental Task Force
on PCBs, Washington D C, report COM-72-10419, March 1972

Jennings 1976 Calvin H Jennings, “Preliminsry Report on 5JF217° A Stone Circle Site on
Rock Creek, Northwestern Jeffersos County, Colorado,” Labdorstory of Public
Archaeology, Colorado State University uanumbered report, May 1976.

Johnson 1974- J E. Johnason, S. Svalberg, sod D. Paine, "Study of Plutonium in Aquatic
Systems of the Rocky Flsts Eaviroas,” Departmeats of Animal Sciences and Radiology
and Radiation Biology, Colorado State Usiversity unnumbered report, June 1974,

Kelchner 1976 B. L. Kelchaer, “Water Reuwse Achieved by Zere Discharge of Aqueous
Waste,” Rockwell Internationsl, Rocky Flats Plant, Goldea, Colorado uanumbered

report, January 1976,

Krey 1970: P. W. Krey aad E. P. Hardy, "Plutosium in Soil Around the Rocky Flats Plant,*
Health and Safety Laboratory, Atonuc Esergy Commission report HASL-233, 1970

Krey 1972 P. W. Krey and B. T. Krajwsks, ‘Plutonium lIsotopic Ratios at Rocky Flats,®
Health and Safety Laboratory, Atomic Eaergy Commission report HASL-249, 1972
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Krey 1975 P W Krey, "Remote Plutonium Contamination and Total Inventories from

R907cky Flats," 1n Health Physics, Vol 30, pp 209-214, February 1976, accepted July
1978

Lam:;\;;)lmh 19752 "Lamm-Wirth Task Force on Rocky Fiats,* preliminary report, Feb 19,
i

Lamm-Wirth 19750 “Lamm-Wirth Task Force on Rocky Flats,” final report, Oct. 1, 1978,
Liq Wastes 1971° "Liquid Waste and the Nitrate Problem at the Rocky Flats Plant,”

Rockwell International, Rocky Flats Plant, Golden, Colorado unnumbered report, May
25, 1971

Little 1976 C. A Little, "Dissertation Plutonsum 18 8 Grassiand Ecosystem,” Colorado
State University unaumbered report, August 1976.

LMP 1979 Margaret Hickey, J D Hurley, sad D. C. Hunt, “The Rocky Flats Land
Mansgement Plan,” Rockwell International, Rocky Flats Plant uanumbered report,
August 1979,

Lovering 1932 T §. Lovering, H A. Aurand, C S. Lavington, aad J H Wilson, *Fox Hills
Formation, Northeastera Colorado,” American Association Petroleum Gealogise, Vol. 16,
pp. 702-703, 1932

LRUS 1983: "Long-Range Rocky Flats Utilization Study,” Albuquerque Operstioas Office

and Office of Military Application, US. Department of Eaergy report ALO-198),
February 1983

Malde 1955 H. E Malde, "Surficial Geology of Louisville Quadrangle, Colorado,® US.
Geological Survey Bulletin 996-E, P 217-257.

Map 11° Map from Owen, 1973

NRC 1982 "Atmospheric Dispersion Models for Poteatial Accideat Coonsequence
Assessments at Nuclear Power Plants,” Nuclear Regulatory Commission Regulatory
Guide 1 145, November 1982,

Owen 1973 Owen, J B and L. M Steward, "Environmental laveatory: A Historical
Summation of Eaviroamental Incidents Afflecting Soils at or Near the USAEC, Rocky
Flats Plant,” Dow Chemicsl Company, Rocky Flats Division, draft report, 1973,

PC 19852: Personal communication with Rocky Flats personnel oa Mar. 28, 1983,

PC 19850 Personal commuanicstioa with Rocky Flats personael oa May 15-17, 1988,

PC 1985¢: Persons] commuanicatioa with Rocky Flats personnel oa July 1, 1988,

Plock 1981: C. E. Plock and T. N. Travis, "Purification and Decontaminstion of 8 Caustsc

Water by Reverse Osmosis,” Rockwell International, Rocky Flats Plant, Golden,
Colorado report RFP-3103, July 1981.
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Poet 1972 S E Poet and E A Martell, “Plutonium-239 and Americium-241 Contamination
in the Deaver Ares,” Health Physics, February 1972,

Putzier 1970° Putzier, EA, A Summary of Onsite Radioactive Waste Disposal,” Rockwell
International, Rocky Flats unnumbered report 1970

RFEIS 1980° "Final Eavironmental Impact Statementr Rocky Flats Plaat Site, Golden,
Jeffersoa Couaty, Colorado, *Vois 1, 2, and 3, US Departmenat of Energy report
DOE/EIS-0064, 1980

RI1 1981: "Rocky Flats Plant Spill Prevention Control snd Countermessures and DBest
Managemeat Practices Plan,” Rockwell Internationsl, Rocky Flats Plaat, Golden
Colorado ungsumbered report, November 1981

RI 1982: D. D. Hornbacher, "Catalogue of Monitoring Activities at Rocky Flats,* Rockwell
International, Rocky Flats Plant, Golden, Colorado report EA-376-82-237, June 1982

RI 1983: D. D Hornbacher and C J Barker, "Catalogue of Monitoring Activities st Rocky
Flats," Rockwell [aternational, Rocky Flats Plant, Golden, Colorado report EA-417-83.
243, January 1983

RI 1985: G. H Setlock snd R L Heary, "Catslogue of Monitoring Aectivities at Rocky
Flats," Rockwell International, Rocky Flats Plsat, Golden Colorado report EA-417-83.
243, February 1985.

Robsoa 1981- S. G Robson, A. Waciaski, S. Sawistowski, and J. C. Romero, *Geologic
Structure, Hydrology, and Water Quality of the Laramie-Fox Hills Aquifer in the
Denver Basin, Colorado,” US Geologic Survey Hydrologicsl Atlas Msp HA-650, 1981

SAR (981: "Building 883 Draft Safety Anslysis Report,” Rockwelf International, Rocky
Flats Plant, Goldesn, Colorado unnumbered report, November 198!

SAR 19811 "Rocky Flats Plant Interim Safety Analysis Report® Rockwell International,
Rocky Flsts Plaat, Goldea, Colorado unnumbered report, March 1981.

SAR [982a "Building 881 Draft Safety Analysis Report,” Rockweil Internstional, Rocky
Flats Plant, Goldea, Colorado unnumbered report, February 1982

SAR 1982b “Building 444 Draft Safety Analysis Report,” Rockwell Iaterastional, Rocky
Flats Plant, Goldea, Colorado unaumbered report, July 1982

SAR 1982¢c: "Building §65 Draft Safety Analysis Report,” Rockwell International, Rocky
Flats Plaat, Golden, Colorado unaumbered report, February 1982,

Sax 1979: N. L Sax, "Dangerows Properties of Industrisl Materials,® Vaa Nostran
Rheinhold, New York, Fifth Editioa, 1979,

Scott 1963: G. R, Scott, "Quaternary Geology and Geomorphic History of Kassler
Quadrangle, Colorade,® U.S. Geologic Survey Professional Paper 421-A, 1963,
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Scott 1965 G R Scott and W A Cobban, “Geologic and Biostratigraphic Map of the
Pierre Shale between Jarre Creek and Loveland Colorado,” US Geological Survey
Muscellaneous Geologic Inventory Map [-439, 1963

Scott 1972 G R Scott, "Geologic Map of the Morrison Quadrangle, Jefferson County,
Colorado,” US Geological Survey Muscellaneous Geologic Inventory Map 1-790-A, 1972

Seed 1971 J R Seed, K W Calkins, C. T llisley, F J Miner, sad J B Owen, "Committee
Evaluation of Plutoaium Levels 1a Soil within and Surrounding USAEC Installation at
Rocky Flats, Coloredo,” Dow Chemical Co, Goldea, Colorado report RFP-INV-10, 1971

Setlock 1983 G H Setlock, “Great Westers Reservoir Study, May 1983," Rockwell
International unnumbered report, March 1984

Setlock 1985a° G H Setlock, "Great Western Reservoir Sedimeat Core Dats,” Rockwell
International unaumbered report, March 198S.

Setlock 1985 G H Setlock, "Volatile Organic Compounds in Rocky Flats Waters,
Overview,” Rockweil Internstionsl, Rocky Flats Plant, Goldee, Colorado unnumbered
report, June 1988

Setlock 1985¢: G H Setlock, “Standley Lake Study,” Rockwell Internationsl, Roeky Flats
Plant, Goldea, Colorado unnumbered report, March 1985,

Smith 1975: D. D. Smith and 8. C. Black, "Actinide Concentrations in Tissues from Cattle
Grazing Near the Rocky Flats Plaat,” National Eavironmental Research Center, US.
Eanvironmental Protection Agency, Las Vegas, Nevads report NERC-LV-539.36,
February 1975

Spencer 1961 F D Spencer, “Bedrock Geology of Louisville, Quadrangle Colorade,” US
Geologic Survey Geologic Quadrangle Map GQ-151, 1961.

Sunday 1976 G Sunday, "Survey of the Status of the Existing Process Waste Lines,®
Rockwell International, Atomics Internstional Division, Roecky Flats Plant
unnumbered report, September 1976

Thomas 1981- C. W Thomas and D. E. Robertson, “Radioauclide Conceatrations in
Reservoirs, Streams snd Domestic Waters Near the Rocky Flats Installation,” Pacific
Northwest Laboratory, Richland, Washington, PNL-2919, UC-11, April 1981.

Tour 1977: "Rocky Flsts Plant Tour,” Rockwell Internstional, Rocky Flats Plant, Golden,
Colorade ussumbered report, January 1977,

Van Hora 1972 R. Vaa Hora, "BDedrock Geology of the Goldea Quadrangle, Colorado,"
US. Geslogical Survey Quadraagle Map GQ-103, 1972

Werkems 1977: M. V. Werkema, C. R. Rose, "Plaa for Solid Waste Maasgement,” Rockweil
Internationsl, Rocky Fiats Plaat, Goldea, Colorado saaumbered report, July 1977,

Whicker 1977a* F W. Whicker, "Radioecology of Natural Systems: Three Year Summary
Report for the peried May 1, 1974 - July 31, 1977, US. Energy Research aand
Development Administrstion report COO-1156-90, August 1977,
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Whicker 1977 F W Whicker, "Radioecology of Natural Systems Fifteenth Annual

Progress Report for the Period August 1, 1976 - July 31, 1977° US Energy Research
and Development Admiaistration report COO-1156-89, August 1977

WMSP 1983 - "Waste Management Site Plan," Rockwell International, Rocky Flats Plant,
Golden, Colorado unnumbered report, 1983

Zeff 1974: "Report of Title | Denmign Summary for US Atomic Energy Commission

Sanitacy Landfill Renovations, Rocky Flats Plant, Goldea, Colorsdo," Zelf, Cogorno
and Sesly, In¢, unaumbered report, June 1974

Zeff 1974 “Subsurface Studies, Samitary Landfi}l Renovations, US. Atwomic Energy
Commuission, Rocky Flats Plant, Golden, Jefferson County, Colorado,® Zeff, Cogorno

and Sesly, Inc, Consulting Soil and Geologic Engiaecers, Deaver, Colorado,
uanumbered report, 1974
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